



reason why Rangers 
tlu’ fun-io-ririve 
small pickup. Aiul 
Ranker XLT can own 
muscle up a husky 2.0L 
KPI V4> if you need It 
That's 1 10 horses. 
SMOOTH RIDER. 

When you're out 
t here having fun. I »« -iti 
those humps with 
Ringers Independent 
Hi ml Suspension, r lVn- 
wheel drive or four- 
wheel, its Fbn! Ranger 
(or I tint su ninth ride, 

6/60 WARRANTY. 

Covers powertrain 
for fi years hr MMX i miles, 
liody panel msl- 



SPECIF1CATI0N5 



RANCH! POWERTRAINS 

STX 1M\. RPI Vli 
XU-tYistoiti EH, 
2 HLKFI Viiri r jUnnal 
S Model- 2-t II. 

'> S]hvd M:iiillii( PP 

AllliKIUllic op! IJjU ji >MJl1 

RANGER PAYLOADS 

LHI5-H25 Lbs. 

MAJOR XLT 

STANDARD EQUIPMENT 

hiiwr .Stferlrirt 
IWci Broket* 

AM FMSleJnit'iittiPtli' 
l'2IS kutiial Tin- 
Inlcrvol Vi'ijK’rs 
...and iwm! 

RANGER XLT CABS 
Ifftfitlar-Seats :t 
Siijm-K ’iih-Smts 5 



through fi>r 0 years 
It >0,000 miles. 
Resilient ms and 
derim-l iltle apply" 

LIFETIME SERVICE 
GUARANTEE. 

Pa nicij wring dealers, 
hark 1 heir customer 
[wild work with a Inn* 
Lifetime Service 
(iuarantee, good rnr 
:rs long as you own 
your vehicle.* 

r A -k i|i ri i r V* >n ( E h t Ihr nt\ m*i 
. i f ■ I h »*■■■- li nulls I wiinnj ill ii-*i 



BEST- BUILT 
AMERICAN TRUCKS 
7 YEARS RUNNING. 

Hum si i it i an average 
ofowmer niiurkni 
problems in a series 
of suncys of’Sl-’K? 
models designed 
and built in North 
America, At Hind, 
"Quality is dob i: 




FORD RANGER 




BUILT FUN TOUGH thib on« 







The World's 
First 

Truck Stereo 
Kicks Bass. 

Introducing Pioneers 
Truck Riders. The first 
audio systems designed 
exclusively for trucks. 

Understand, this isn't a car 
stereo attached to a pair of car 
speakers. This is a complete 
truck sound system designed 
to work as one. 

It all starts in the dash 
with a tough, 50 -watt impact- 
resistant AM/ FM cassette deck. 
And it comes out of specially 
designed behind the-seat 
speakers that pound the sound 
right into your spine. Yet before 
it even reaches your brain, 
it's been fine tuned by Pioneer 
innovations like Super Bass. 
Stereo Wide, and Froni/Rear 
Blend Control The result: Your 
cab literally explodes with 
^crystal clear sound 
^$!ionBers tough new 
Truck RifewJjoahead. 

Kick some bass.^"’~'-~-^~ 
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WOODWORKING GUIDE 



Cower 

Making It Yours 

Want to add a 
new twist to your 
next shop project? 

Make it an original by 
designing it yourself 
How Glue Works 
A guide to selecting 
the right workshop 
adhesive for each job. 

Chisels 

Check ouc our collection of the finest chisels 
available from around the world. 

1 TO Fine Dining 

Classic detailing is the main course in our 
exquisite mahogany dining room table. 

1 1 6 Elegance On The Side 

Accent your dining room with our handsome 
mahogany sideboard that you can build with 
ordinary portable power tools. 

126 Chairmanship 

Sit down to dinner on this beautiful 
dining chair you can make yourself. 

AUTOMOBILES 

Mass Transit 

We test the seven entries in the 
rapidly expanding family van market. 

5 Million Smiles 
PM Owners Reports surveyed drivers of the 
Chevy Nova, iaab 9000 and Pontiac Bonneville. 

ELECTRONICS 

79 American Hot Wax 

Digital tape, multrtrack mixing, satellites and 
fiberoptics have advanced music recording 
light years since The Beatles. 

AVIATION 



90 Breaking The Sound Barrier 

Gen. Chuck Yeager (UiAF, RetJ recounts 
his once-m-a-lffebme experience 
shattering the speed of sound and 

marking day one of a new age in aviation 

SCIENCE/TECHNOLOGY 

62 Power Lifters 

Intricate and graceful, modern tower cranes 
are dominating the big city horizon 
and helping to build America. 

BOATING 

06 Ski Boat Shootout 

Six top tournament boats clash in a battle of 
speed, handling and flying roostertails. 









EDITOR’S NOTES 




Swan: living [he Job. 



J o\ nin g ou r si n f f t h i k mont ii as Automnt i v p Ed Hor i* Tony Swan. I f you're an 
auto enthusiast h that name may be familiar to you. Swan served as editor of 
Motor Trend magazine for almost 5 years before coming to Fopi TLAR M EC HAN 
ics, and has been a very active race driver in Sports Car Club of America and 
International Motor Sports Assn, events. Needless to say, we’re delighted to 
have someone with Swan’s credentials join our editorial staff. lt H s yet another 
indication that we're totally committed to bringing you l he highest quality 
Information and entertainment in the pages of POPULAR MECHANICS. ... In a 
recent survey, thousands of people across the country were asked to look at 
photos of well-known personalities to determine which of them was most recog- 
nized, which least. The researchers concluded that Brute Willis is currently the 
most recognized face in America, And no wonder. The co-star of the popular 
television series p “Moonlighting/ 1 is also seen regularly on the tube as the 
spokesman for Seagram's wine coolers, and last year, launched a music career as 
well. It just so happens that we were planning 
to feature Willis on this month's cover anyway 
because of the new and unique technology used 
to record Bruce Willi®' latest si hum, The Re- 
turn Of Bruit To get the real inside story , we 
asked Bill magazine's ace reporter, Steve 
Dupler. to write the story, Du pier covers the 
music recording scene around the world for 
Billboards which is the music industry's hihle. 

In the course of researching our American Hot 
Woj cover story, Duple r managed to track 
down the reknown ed recording engineer, John 
Yigran and Lounltess other music industry tech- 
nicians whu are pushing the envelope of technol- 
ogy in this exciting field. . - . When someone 
mentioned that this month marks the 40th anniversary of the first supersonic 
flight, it seemed appropriate that we ask old friend Chuck Yeager to Lell us what 
it was really like up there, (Jen. Chuck Yeager (USAF-ReL.J lias written for us 
before, on the subject of l he so-called Orient Express, the futuristic spacephne 
that will be able to fiy from New York tu Tokyo in 2 hours. This Lime, we asked 
Chuck to look rot ahead, but back in time to his “Right Stuff' days, piloting the 
revolutionary Bell X-l rockelplaue. His personal account of the day he became 
the first man to break the sound barrier is the story of a single day that forever 
changed the world. _ . Cities like New York, where l live, are constantly 
being tom down and built up. An integral part of the process is the giant cranes 
that do the heavy lifting needed to build modem skyscrapers. Frankly, until 
recently, they just blended into the cityscape for me. But one day, I looked up at 
the top of a history office tower u rider construction and saw a gigantic crane 
sitting up im top ami wondered how in the world it got up there, and how it 
operated once it got there. If you’ve ever wondered the same thing, you'll find 
the story In this issue as fascinating as f did. . . h It's that time again for those of 
us who five in the northern part of the country. We button down the hatches and 
get ready for another winter. What better time to plan and start your winter 
shop projects'? That's what we think, which is the reason our November issue 
features a great big WooditforAzn.g Guide each year. J may be prejudiced, but 1 
think this year's guide, which focuses on furniture making, is the best one yet. 
Home & Shop Editor Steve Willson, Shop & Tools Editor Joe Truini, and 
Associate Editor Tom Klenck have put together a dtozie this year that shows 
you how to bulk! a whole dining roomful of beautiful, classic furniture that you 
will be proud to live with. Plus, there's an excellent piece which can guide you 
through the thicket of designing your own furniture pieces. And there's more. 
No matter what your level of woodworking expertise, I hope you'll check out this 
terrific special section, Ti! next time. 
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SURGEOM GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide, 
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LETTERS 




Way Upscale Stagecoach 



■ go for PM plans in a big 
way. You might recog- 
nize this stage as having 
started out as an lH-in. 
model that fil-sL appeared in 

the monthly PM in 1M6, I 
scaled it up to roughly % of 
full size and have driven it 
in many parades, rodeos 
and other events. It's all 
oak and I glued and pegged 
the body using about 560 
pegs. The suspension 
works really well- The 
roach may he my favorite 
project of all the things S p ve 
lovingly built over the 
years — from jet en- 
gines to airplanes, ra- 
dio transmitters, furni- 
ture, a Revolutionary 
War cannon for I he Bi- 
centennial, and a full- 
size model of Henry 
Ford's "Quadrieycle." 
Thanks for the plans! 

W. KENNY GULLLOT 
BATON ROUGE, LA 

Full Flashing 

Proper chimney (lash- 
ing should indeed be 
made of a cap and base 
sections as you de- 
scribed in Homeowners' 
Clinic (page Ml, June r 87), 
but didn't you neglect to 
show the base flashing 
stepped and interwoven 
with the shingles? 

ItlDSON a BRYANT 
HOUSTON, TX 



Our primary concern uhjls to 
describe the need for a cap 
flashing that folds aver 
chimney base flashing. But , 



PM stage plain 
were for «ar* lfr in model, 

you're right, the drawing 
should have shown tapping 
base sections, 

Caddy's a 64 

It's not an Earth-shatter- 
ing mistake, but you should 
know that the Cadillac used 
by Tubbs ( The Cars of Mi- 
ami Vktp, page 85, July 'ST) 
is a '64 de Ville t not a '63 as 
you say in your caption. As 
the owner of a ’63 Sedan de 
Ville, I sjKstted your error 



Rear view shmn careful canvas and 
leather it rap werk. 

right away. (Juick identifi- 
cation is made by size and 
shape of taillights and fins, 
and the front turn-signal 
lenses. The turn signals on 
the '63 are circle lenses un- 
der the headlights. On the 
*64 the lightsare behind the 
grille, under the head 
lights. And on the '63 the 
fins were bigger, 

JEtfT KUEGEK 
EN DWELL. N¥ 



Big Is Beautiful 

My experience with an 
Fleetwood (6000 miles) and 
an p 84 Town Car (46,00(1 
miles) fails to support your 
findings in Battle Of The 
Behemoths (page 57, 
Sept. *87). The Cadillac's 
leather seats arc firm and 
comfortable . The finish, 
trim and metallic paint are 
good to excellent. The car 
tracks and holds the road 
well. 1 didn't expect a Cor- 
vette or BMW. I'm satis- 
fied with Lincoln and Cafifac, 
JOHN D. WILLIAMS 
TALLAHASSEE. FL 

We want no port of a fwd 
car, or one without a heavy 
steel frame under it. Our 
W Lincoln Town Car has 
the heavy-duty suspension 
and corners as if it were on 
rails. The leather seats are 
terrific on long trips. 

KENNETH M. BISHOP 
BETHLEHEM, UT 

Quality First 

Cadillac's dismal showing 
in your Brougham versus 
Town Car test should moke 
us all md r CM'* inability to 
produce a world-class auto- 
mobile b a reflection of 
spirit and pride being re- 
placed by a "what 'a in it for 
me" aLLi Lurie Until Ameri- 
can inrlusL^y can turn itself 
around. HI buy import*. 
We reach a point where our 
pocketbook speaks louder 
than our patriotism. 

PETES FULTON FOSS 
AUSTIN. TX 

Bet You Can t 
Build lust One 

As you can see, 1 
made good use of 
the classic Coaster 
Wagon plans in 
your .lilne *85 issue 
( Three Classics 

You Can Build f 
page 127). I built 
the first wagon for 
myself. When my 
grandchildren saw 
it, they all wanted 
one, too. So T 1 built 



three more, as birthday 
presents for them. 

l s ve built many projects 
from PM plans over the 
years and look forward to 
more, w “SAM" dr esse L 
BELLEVUE. WA 

What's A 
Packard? 

In your PM Owners Report 
in the August issue (page 
5D) t you me the headline 
Ask The Man Who Owns 
One ■„ This has been the slo- 
gan of the Packard Motor 
Co. for many years. Shame 
on you for stealing it, 

\COR DE USSOVOY 
INDIAN LAKE ESTATES. EL 



ftie Packard 
to W9. t«on* 



cai dale 
ws a SB. 



Well, we did clip it ; and 
thought i±v could get away 
with it . The expression de- 
scribes perfectly the Phfs 
much-copied car owners 
surveys, which have been a 
part of the magazine since 
the Nash Rambler ap- 
peared in January 1951. j 
77 h? Packard name disap- 
peared when the Studebak- 
er -Packard merger closed 
€bwn in B 5S. 77u? company 
showed a sense of humor 
when they spoofed their own 
slogan in a dealer publica- 
tion in 191 5: “Ask The Man 
Who Owes For One ” 



Oak coaster w agora ant rtplJcas of 
vide dedgn built from 1900 to WH 
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# BLACKS DECKER 





The I 388 Chevy is the first all-new full-size pickup 
introduced in this decade ' And one test drive wilt show 
how a truck thats new inside and out stands up to a 
truck that isnt all new, Big Chevy advantages from the 
top down: 

Chevy tops Ford in power. With a modem, fuel* 
injected Vortec VS that gives you 15 more standard 
horsepower in the halMon than Ford's old in-jine 
6 gives you even with fuel injection 

Chevy has a Getrag licensed 5-speed manual 
transmission with overdrive Ford doesn’t. 

Chevy has a new doubts A-arm independent front 
suspension. Forddoesnt. 

Chevy has more glass area than Ford— 933 more 
square inches of glass. 

Chevy's big new cab gives you more leg room, more 
shoulder room and more total room than Ford 

Chevy has two- side*g at vanned steel front, sides 
and rear — more of it than Ford. 

Chevy gives you shitt-on-the-fly Insta-Trac as stan^ 
dard equipment on alt 4x4s. Ford still makes you 
stop, get out and change hubs 

Chevy protects the paint with a new dear-coat finish 
you cant get from Ford- 

Chevy half-ton gives you a strong, massive new frame 
thats bigger and heavier than Ford s 

Chevy has a new all-welded cargo box with no 
exposed bolt heads to trap water and cause rust. 

Ford doesn't. 

Chevy has special indentations in the cargo box that 
let you build a plalform of 2x6s across tho top of the 
wheelhousings for two-tier loading. Ford doesn't. 
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tompariams irasofl on -tr-ita iMltJabl# q! Iutlb □+ publishing 

• > • mmr m W t Besl-backwl Ciwys ever. 6-year/BO.dOO-nnle 

j v-'f- |U i Jf i Pj powertrain warranty protection and 6 years or 

100.000 mites of OuT£f-bortv nJst-thraiKgh 
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yvery* new 1000 full-Eaze Chevy pickup 
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ADVANCED 
NEW CHEW 




Ford says they re new. But you'll find their 1989 
pickup doesn't have much new to talk about: taillight 
lens, revised fuel-tank capacities, tethered fuel-filler 
cap and integral aUernator/generator. 
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BY BILL HARTFORD 



Horsepower- 
Happy Honda 

A Civic with 105 horses 
and a 125-mph top 
speed? Outrageous! Is " 
this a descendant of the 
Honda Civic that— in 
1975 — was a patriotic mm 
el of fuel efficiency? Was 
way ahead of Detroit with 
its socially responsible, 
clean- burning strat ified- 
charge (GVCC) engine? 
The 1988 Civic CRX Si is 
indeed that ear, but is cer- 
tainly not an outlaw— not 
when it easily meets emis- 
sions standards and gets up 
to 35 mpg m the highway, 
What it te is a hot-rod econ- 
omy car whose beauty is 
more than skin deep. At Lhe 
heart of the Si is a multi- 
point-fuel-injected , l.b-li- 
ter. aluminum- block Four 
with 16 valves. For '88, all 
Civics except the 62-hp, 50- 
mpg CRX HF have 4- 
val ve-per-cy li nder head s 
for impressive power from 



CMC CRX Sf; New toofc for the 105 -hp 1 15 -mph economy Car. 



Faster wagon; Th* model gets f OS hp, too. 



their mndcut-dfepkeement 
sohe Fours, and all are fuel 
injected. But t only two mo- 
dels— the Si and the 4wd 
wagon— use the 1.6 w r ithits 
10B hp (see chart). 



V ft- VALVE CIVICS 
Model Displacement tliiers)/Hp 

'i-iirnt Hatchback 
Standard 1. 5/713 

DX IJ&W 

4 -duur Sedan 

DX 1JB/X 

LX U Wl 

5^fcmr Station Wagon 
2wd 1*682 

4wd L&10!> 

2-seat CRX 

CRX LM2 

Sa LB/J05 



All the Civics — hatch- 
backs and 4-door sedans, 
too — begin yet another 
generation in '88. Honda, 
with the shortest product 
redesign cycle in the Indus- 
try, played out its '84- F 87 
generation and is now on 
the market with the slick- 
est Civics ever— a mooLher, 
longer, lower and wider. 
Interior volume gains are 
most pronounced in the 3- 
dnor hatchbacks. Still, the 
wagons., with their double- 
jointed seats arid high-roof 
flexibility, are Lhe roomy 
RVs of the Civic line. As a 
wagon fan, I would feet 
even more rotten 
if the h 88 gwd 
model were 
available with 
Lhe punch of 105 
horses* having 
last year bought 
an "86 2wd ver- 
sion with only 7G, 
less-than-cx hi la- 
rat Ing horsepow- 
er, Is It time to 
trade-in already? 

Twin-cam 

Toyotas 

Performance is the pri- 
ority. Soon, if a car- 
maker can't get 
100 horses out of 
ll liter and a half, 
maintain good fuel 
economy and package the 
power in an affordable 
econobox, he'll have to 
dose up shop. At Toyota, 
the redesigned Corollas, 
with their new. 16- valve, 
1.6, are now' up to 90 hp 
(from 74 last year). The rest 
of the line, too (except fru- 
gal Tercels), gets breath - 
Diking horsepower boosts. 



From where? Those multi- 
valve heads, turbos, of 
course, and ... a sujier- 
charger. A supercharger 
added to the MR2 s 1 .641- 
ter, 16- valve* twun-cam, 
fuel-injected F our gives th e 
2-seater a 30-percent in- 
crease in hp (see chart), and 
a 45-percent tweak in 
torque, to MO lbs. -ft. Un- 
like exhaust-driven turbo- 
chargers — with their 
berent throttle lag 
that makes you 
cool your heels 
waiting for the 
boost— the super- 
charger is belt- 
driven off the 
crankshaft, so ev- 
ery w iggle of your throttle 
toe is a kick. 

Power is one thing, but 
getting it to the road and 
keeping it there is another. 
That's w here the Cel tea All- 
Trac Turbo excels. A full 
190 horses from its 2- liter 
Four are viscous-coupled to 
a full-tune, all- wheel-drive 
ay atom. The turbo's inter- 

POUfiL£ OVERHEAD 



1988 TOYOTA 
POWER 

Mattel Displaccmenl (litisir^p'Hp 
Corolla (4-cyL duhe, 16-vulv*?) 
5edunn< wagon, coupe, 
JiatehWk l.lVTO 

GT-S, FX16 L6/H5 

CelJca M-cy]., rlohc* 16-valve) 
KT, CiT, Convert. 2,0/115 

GT45 2,0/135 

AlhTra^ Turb<i 
Mft2 M-cyL, riots: K 16-valvel 
Hardtop, T-Bar 1.&T15 

Bui^TTcharped l.fi/145 

Supra ({tryL, efabe, iU-valvp] 
Supra 3.n/&in 

Supra Turin? 3. (KASHI 

Camry U-cyl, . dohc k 16-valve) 
Sedittis. Wagons 2 IV 1 1 & 

Tircel (4-cyL whe r 12 valve) 
Liftbadu, Coupes IJj/TB 

Wagulra 1.5/62 

Crei&lda (6-cyt n [lishr, 12-vpdve) 
Sedan 2.ftl5fi 



in 



80 wHh a 0 .13 Cd 1 . 

cooler uses engine coolant 
to lower compressed intake 
air temperature, AJl-w r heel 
drive is added tu the Camry 
sedan, too, hut its 2-liter 
F (j Ur gets no mure h p . L ike 
last year. 115 hurses come 
from ToynUi's twin-cam 
design and the quiet open- 
ing and closing of 16 
valves. 



THROTTLE 

BOOT 



SUPEflCKAIiMJl 



New supercharger on the rnkfehlp-nmurtied 1.6 cun Mfl2 0-60 time. 
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Gr.0.000 



Graduate School 



Mr Goodwrench is constantly 
going back to school Getting 
advanced training at GM 
Regional Training Centers 
throughout the United States. 
Taking courses in turbocharging. 
ABS braking systems, electronic 
instrumentation and all the latest 



technology So he knows how 
your GM car is supposed to work 
And what to do if it doesn t. 

The next time your GM car 
needs repairs, take it to the 
man whos facto ry-equipped 
with the latest technology. . 

Mr Good wrench 



No one knows your GM car 
better No one. Mr Good wrench 
has genuine GM parts designed 
specifically for your GM car. 
Including GM Goodwrench 
Brake Shoes and Disc Pads 

■,t^ i n i .. i « il Ask for 

©Esjssa - t'K'"- 



Goodwiench 

GENUINE GM PARTS 



CHEVROLET * PONTIAC * OLD$ MOBILE • BUICK « CADILLAC • CMC TRUCKS 



I wit'-U.H+Hlkd* SI' 





ELECTRONICS 



BY STEPHEN A. BOOTH 







Improve Your Vocabulary 

iff ■ 



T he theiaurui 
dictionary go clectrd-niC 

T hv rojnjjuter ;i wan- 

i 1 f rfrl] l' i mt raj *t ion . hut 
ncrt everyone needs the 
multiple service* that van 
be provided by an Apple ur 
sill IBM. Nonetheless, the 
main uttri- 
I Hites, deep merrier v and 
fast retell, can be hsir- 
nessetl for other worth- 
while products and causes. 

And now snm wine has final- 
ly -applied computer elet- 
I n lilies in iht- dEdi'MLsiry, to 
make that Useful rejei-enee 
tool even more usable. 

The company put ling i ho 
spark under Messrs. Mer- 
riam and Webster is? Frank- 
lin l‘ornpiltei r . of IVjUisliU- 
ken p New Jersey, The 
company's Language Mas- 
ter computer packs 

an 80 + 000-word dictionary 
from Merriiijn- W e bst er 



hit! i a 1 -pound, 7 < G ■ H- 
bu package that runs on 
four A A btittertea — and 
vnnE ;Liib a 36JHI0 \vmfit i hi 

shu ms to bool. 

To learn the meaning of a 
u, :>rd t or to find il synonym 
for it, you .simply sjh:-]I the 
u on 1 1 hi the l y j le w ri t r r - I i ke 
key t man] and presto — the 
definition appears on the 4- 
line, Ir^-chiiracter, liquid- 
cry sutl display screen. That 
definition includes the 
Word's part uf speech. Its 
Various meaning*! and lis- 
aprs p and itH ]i roper hy- 
phenation* 

You could huy it conven- 
tional paper dictionary ami 
save some $27"> plus the 

cost of batteries, but the 
bonk is a tough tool to use if 
you don't know how to spell 
thfi word you’re looking up. 



Merits where the 
Lan^uagi 1 Master 
makes innovative 
use of its computer 
heritage. AH you 
need do is type the 
word the way you 
think U might be 
spelled, either pho- 
netically or by leav- 
ing hyphens where 
you're stumped. 

Then, Lhe Language 
Master will provide 
you wit h n listofcor- 
rpi'tly spelled words 
that sound like the 
one you entered. 

This feature is also 
available in F ran fe- 
ll nV Word M sister 
ihesaunm (SloUh 

Now 

Hear This 

I've always believed 
that, given the 
chance, most people 
of unimpaired hear- 
ing can perceive dif- 
ferences in sound 
quality: nol just hud 
from gnfwl, but also good 
from better. 

I also believe that in addi- 
tion to This ability to differ- 
entiate among levels of 
ijUiillLy, must people of 



Prerecorded muik cjweriei outieri 
and CDs, but sound can be Improved. 



LPl 



rn BASF iiutfy. upr purtftaien wy sound 
quality Ji of great i importance. 



sound mind will prefer the 
improved perform an ee . 

Il seems as though my 
faith in humankind has 
been vindicated by a recent 



Say! It Ain't So! 

The laipaulin's down, ihn aclors have 
departed she stage, and in the lengthen- 
ing shadows looms thal damp, drizzly 
November of the soul so aptly described 
in Moby Dick Yes. the baseball season 
is over Some ol us wdt seek refuge m 
toolbaJI s weekend headlines and hype, 
but The I rue bug remains an outcast 



scanning ihe horizon for some glimmer 
gl spring in the spoils pages Melville 
must have been a Giants far^much as 
Wall Whilmans optimistic pegs 

him as a zealot of the Brooklyn clubs. 

For some of us, the 87 season ended 
long before the World Series swept The 
nightly TV ratings. Bol no mailer how 
your team finished, you can follow it all 
winter long thanks lo a collection of vi- 
deocassettes from Scotch Home Video 
These indude 13 learn hislories (S2D 
each), a highlights Eape iThts /ear in 
Bas&baiL 515). and The History Of 
Baseball (520) , a 2-hour chronicle of the 
pasiime's development 

The Htslorylap* is a gem. Forlha ear- 
ly days and oteMirne greats ol the game, 
it reNes on black-and-white photos and 
films. (The first Telecast didn't happen 
unli I Aug u si 26 , 1 939, when the Dodgers 
hosted NBC at Ebhels Field. Brooklyn 
and NBG brought color to the game also, 
on August 11, 1951. You could Took it 



up j Whatever the imago source, you'll 
see Ty Cobb and Lou Brock steal, Ruth 
and Aaron slug r Cy Young and Dwjghl 
Gooden hurl. 

Whal this documeniary shows is how 
little the fundamentals of baseball have 
changed in ihe 100 years since the bai- 
ters stopped calling for a high or tow 
pilch from hu rlers who served under- 
hand. The resilient sport survives de- 
spite league expansion, free agency, 
TV's ndicutous scheduling require- 
ments, and yes. even Howard Cosell. 

The stadiums have? changed, and 
teat's painfully evident m A Gisnts Histo- 
ry: The Tele Of Two Gftte S September 
29. 1957, is Black Sunday to many in 
New York, for that's the day their be* 
loved Giants departed The Polo 
Grounds and wenl west This team his- 
tory Ir among the besFmade lapes. wild 
ihe color footage commencing in San 
Francisco The preceding 75 years are, 
appropriately, in black and white 
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\\ lint's the* newtf linn's u complete It's famous fur its superior (jldure 
lined high-lech iinlufs Syh;mti \ klro quality It has built-in stem] 

equipment nilh something the sound. And now ft conies u lLh 

c it m mi liiM'sn l haw. j'Jfkgi Supe Remote 44 “ Plus v. ith tlw 

Simplicity I* iff simplicity of computer menu 

Vt< s moke every S> Ivon in audio- Q f >» Screen Tuning. So turn you 

\ Kkn o >mi jonenl simple in hook can control alt TV functions wit h 

up. simple in him- and simple ^ f Hie touch d a iHJtlcin You ernieon- 
tit fH lil on lo your system trot colon brightness, lint, sharp- 

SylvanJa Kuijeraeril. for Instance. ness... every thing right from sour 

SSama w i r»guHf| h«»-4« It CF *9AA CrfM ^dOS W t*tat 1 HTU AP irsttH Lrfc J Mi ffl MHH Lmli 



i lull mlvlildillv .MO homil 

d wireless \< Ik or cade system. 
Now you only need one re mole con- 
tml. iioi two nr three 

\nd Sylvania y I ;ks ore cable ready 
with on absolute minimum of inn- 
net lions to make. 

The hay news in lelnlskm enjoy - 
iTH’iil Is simple. It’s Sylvan In. 







It’s Simple. It’s Sylvania. 



1 1 hm i i p u I r- ■ ■ ■ r”” 1 : ■ 1 1 ■ "■i n ir r » ;i 1 1 rrni i n ^miTF ai i n tr i m i n nnu i i 1 1 Lctior r mnn t in r» ;a » r cria jj i r rmu 1 1 rei n 1 1 1 1 = 3 3 1 1 r : r- n 1 1 nt : » 1 1 1 mi m i l i j s j i i ls - i ii m f e - i i ■ i i ■ I i i i i rtf 



rmr! 



J TtTTfl 

ITTiir 






SYLVANIA PRODUCTS PRESENT THE GREAT HBO GIVEAWAY SEE YOUR DEALER FOR DETAILS. 

HHtiinTTgmiirTtmna rriiujr mini rtmoniiim i uhiimjtmulnmiiriii. 






WE CREATED A SHAVER THAT 

A SHAVE THAT DEFIES BELIEF. 



'Hie moment you pick up a Norelco* Rota tract," you sense 
an entirely unique shaving experience in the palm of your hand. 
A beautifully balanced, surprisingly thin and light instrument. 
Not only designed to fit your hand, but also cleverly bent to 
reach your face (so you don’t do a lot of bending and reaching 
yourself), just flip it on (its quietness will astound you) 
and discover how a remarkably close and incredibly comfortable 
shave have come face to face 



WE HAVE LIFT OFE 




The patent ed "Lift and Cut" system makes Noreko 
Rnjtatmct the first shaver to give your beard a lift. With 45 lifters 



and 45 self-sharpening blades, its a dual-action system that 
goes a revolutionary step beyond. Each hair is lifted a split 
second before a blade cuts it off. So the shave is skin close. Vet, 
all this is possible without the blades even touching the skin. 

IF THE BLADES DONT TOUCH YOUR SKIN. HOW CAN 
‘ YOU SHAVE SO C LOSE? 

Very comfortably, thank 
you. Logic says a closer shave 
requires the blade be pressed 
c loser to the skin. The Norelco 
system actually defies logic by 
doing exactly the opposite. In- 
stead of the blade attacking the 
whisker, (lie whisker is brought 
to the blade. 

For a close, comfortable, 
face-saving shave. 







WHY Mi i|<K } I LADS INSTEAD (JCmNE. 

The hair-catching capacity (if a shaver has iiliittu d< i 
with the speed and quality of the shave. So Norelco has 
tunl'i.' Ilian line head, each delivering 9l I sluts and a speed 

of 2t.H h i r.p.m.h to guarantee efficiency. They float in 
hug the contours of your face, negotiating even the toughest 
curves comfortably. And the circular shape lets vi nl state in 
any direction with no loss of effectiveness. 

technui.(k,\ I'kuM Tnr nMiurmM. 

As you might suspect, such technologically advanced 
shavers come with almost as many features as some new car 
models. Such as a charge indicator light that blinks while charg- 
ing, then stays ill fully charged. The option of cord or cordless 
shaving. The longest lasting charge of any leading shaver 
Automatic universal Vf dtage, and, of course, a pop-up trimmer 
for mustaches and sideburns. 




On the950KX and F5uRX, a une^bour quick-charge 
gtMhd h ir t wi c[i i three weeks ■ d s having and a special five- 
minute quick-charge lora three- minute cordless shave. 
And the 95UKX gives you a comfort setting that adjusts 
to suit your skin type, plus a charge meter and alarm to 
monitor l he shaver efficiency at any given rm intent. 

I HR< >W YOUR BE ARD A CURVE. 

Now that close is /Acs- com lor table, the Norelco Kolnlrart 
is the perfect solution (o the problem you hate to hice. 

Cjn ore/co 

WHERE CLOSE AND COMFORTABLE C< >MK 
FAC ETC FACE. 




ELECT RON ICS 

fClHEflTllirtf jfitrtfl JPttlJf 11 ) 

lest of mu sit listeners conducted inde- 
pendently on behalf of BASF, the 
magnetic tape manufacturer, The 
goal of the test was to determine 
whether or not people could hear the 
difference between music recorded on 
two different types of tape, and if so, 
which tape's sound did they prefer. 
Specifically, it was a matchup be- 
tween thu normal-bias, ferric-oxide 
tape most record companies use for 
their prerecorded cassettes, and the 
high-bias, chromium-dioxide tape 



that BASF sells for home recording. 

Foremost among BASF's claims 
for chrome is that it has less back- 
ground noise (hiss) than ferric tape. 
The quieter the tape, the more "head- 
room'’ t here is for recording music on 
iL before Lhc tape's capacity to hold a 
signal becomes “saturated" — the 

E int where distortion begins. The 
ss distortion, the clearer the music 
will sound, and greater clarity is 
something the average prerecorded 
cassette would not suffer an overdose 
from. Like too many things in life, the 
quality of many commercially dupli- 
cated music tapes represents some- 



one’s idea of what's “good enough" 
— btlt it’s not as good as it might be. 

In fairness, today’s mass-produced 
prerecorded cassettes sound better 
than their ancestors of even 5 years 
ago, thanks to the use of better grades 
of feme tape, improved duplication 
procedures and Dolby noise reduc- 
tion. But there's still room for im- 
provement, and chrome tape is one 
item that would help things along. 
BASF already sells chrome to a hand- 
ful of record companies, who use it for 
some of their releases (often, con- 
cerned artists w ith clout will demand 
high-quality production). 

The BASF study dearly shows peo- 
ple can hear quality and do prefer it. 
I'll spare you the details of the testing 
procedure: Suffice it to say that ev- 
erything was above laiaivl, ami In no 
way was the deck stacked in favor of 
BASF or chrome. The 229 partici- 
pants, ages lfi through 49 and split 
about evenly between females and 
males, did their listening in shopping 
malls in Atlanta, Boston and Colum- 
bus, Ohio. 

All owned at least $400 worth of 
sound equipment, bought at least five 
prerecorded tapes per year, and had 
music libraries in w hich prerecorded 
tapes, on average, accounted for 43 
percent of the titles- Interestingly, 
some 94 percent of the participants 
said they had already noted differ- 
ences in sound quality among the 
tapes they own. 

When al! was said and done, 79 per- 
cent of the listeners preferred the 
sound quality of chrome tape over fer- 
ric, Some 7fi percent said musical 
tones were dearer on chrome, and 70 
percent said they perceived less tape 
hiss. Even before the listening test, 
some U3 percent said that the sound 
quality of the tape itself was an impor- 
tant consideration in their decision to 
purchase a specific cassette. That's 
second only to the artist: 97 percent 
said the performer was their top con- 
sideration in a tape purchase. Price, 
considered by 74 percent to be impor- 
tant, placed third as a factor when 
buying a prerecorded music cassette. 

What this tells me (and, I hope, the 
record companies) is that fK-ojile can 
recognize improved sound, and ap- 
preciate the improvement enough to 
pay more for it. It needn’t coat much 
more. 

With prerecorded cassettes selling 
to the tune of 350 million a year, sheer 
volume would make the per-unit cost 
of improvement negligible, both at 
the manufacturing and retailing lev- 
els. Since cassettes are the dominant 
music carrier sold today, listeners, 
performers and music companies 
alike will benefit from better musical 
reproduction. CM 
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h can do so much, 
it's almost unfair to call it 
a sander. 

The new Delta 1" Belt Sander is so handy that no shop 
should be without one. And at only $69.95, just think what a great 
Christmas gift it’d make for your favorite wood- 
worker or hobbyist. Or for yourself. 

You can use it to sand, grind, deburr, contour, 
sharpen, buff, or polish just about any material. 

It uses standard 1" x 30" abrasive belts. And 
there's a power take-off for mounting an acces- 
sory flexible shaft with attachments that 
can do dozens of extra jobs. 

In fact, our new 1" Belt Sander does so 
many things so well, you may wonder hew 
you ever got along without it. 

Call toll-free for the name of your 

Delta Dealer. Delta International A j— ■ «■* * 
Machinery Corp., 800/438-2486 AA LJ CLI M 
(in PA, 800/438-2487). Building On Tradition 
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The K mart Auto Sound 





Kmart Auto Sound. 



T" SftnAijk Snr 



SPAfiKOMATVC SKA93 A K 9" 
Three-way Deck Mount 

Speaker, wfih 160 watts at 
music power and M watts 
of continuous output. 

SRLE PR/a^cH^ 1 



On sale October 28 thru November 14. 1987. 
at most K mart stores across the LLSA 



5PMKOMAJ1C KS 14 4 F 

OuaKIone Deck Mount 
Speaks wtth 4C walls at 
continuous power and SO 
wolfs at music power. 



ISC power ryrqi 

5fU£ PftiCE^tO’* 



# OFF VOLUME 
□ BALANCE 



T\]N*a m 
FADFR O 



BO-ti HUH] 1 BQV tOKHl 



**** MB ST illL 



w fai>v ■*-r*>ii 


+i ►* 


US 


&HL-. %£w 


SFARKOMATIC 


m m 


FM * on 

*M Q 1 . 


S": 


ana 


a a 



sWUMKMWHC SJ5317 ETt? 

AM/FM Stereo. Cassette 
with auto-revede, 

programmable memory, j 

seefcspon tuning and Q n> r nmrp 3 

graphic eqwaflier jiIll rfiiLC 




The K mart Layaway Sale Well help you 
save money. And hide your gift 'til Christmas. 




SMRKDMAUC 5R30Q 
ANVFM Stereo. Cassette 
wtth locking fosl forward 
and compact design. 

SRLE PRICE s <?9 97 





SttARKOMATIC 5R33S ETR 
ANVFM Stereo'Cassette 
with 10 station 
programmable memory, 
tost Torwaid, seek control 
and FM mute. 



SPgUlKDMAnC 



PIONEER ISOSM 6 k 7 ' 
DuaFCon© Deck Mount 
Speakers with 60 watts of 
output 



PIONEER TS-1QH 4" Dual 
Cone Door Mount 
Speakers with i0 watts of 
output 



5 RLE PRICE 



JENSEN JPT1902 Pickup 
Truck Speakers wtm 150 
watts of power 



eW 9 97 



SRLfPR, 



SMIKOMMICSKUA 

Three-way Door Mount 
Speakers wtth 120 wart; of 
music power and 60 watts 
o< continuous power 



ERIE PRICE 



Kmart Auto Sound. Where only the fidelity Is high 









me 



Whan one ol Ihe nicest things about 
doing your Christmas shopping at 



K mart? Our layaway policy Just a doUar 



down wjII hold your purchase in layaway 
Get al the detail* in ihe store. And matte 



buying the audio equipment they lave 



atlbe prices you love a lot easier loui* 






r 



PIONEER KE 1011 
EBJAM/FM Stereo.' 
Cassette with 
auto replay, 
super tuner, seek, 
and 24 slalion 
presets. 



bhUE PRICE 



mats whal being Americas Favorite Store 

IS all OOOUl 






5RLE PRICE W 91 



■■■■fTilMUB 



AJUDIOVOX AVX932 ETR 
amtm Stereo Cassette 
with auto seek and a 12 
station memory. 



if 

c 













Whistler 400 



Whistler 200 



POWER *LOUD 

-sort 



POWER OTYVHWY 



VOLUME 



QUADRADYNE 



WHimiR WH 200 Double 
Superheterodyne Rodor 
Deteclor wtih audible and 
visual warnings and 
hlghway/dty button. 



WHtSTl£RWH-400 
Quodradyne Radar 
Detector wttn precision 
tuning lo receive X and K 
band signals, audible and 
visual warnings. LED 
moicaiorc and highway/ 
city button. 

5RLE PRICE 



ERIE PRICE 



COMA 40 Channel C 8 Radio wtlh squelch, electronic 
hating, instant emergency channel and digital readout 
ModeJ #C20. 



Stereo-’Cctssette peoXer Combo with t> am/fm presets, 
program selector and 4 dual -cone StlmHne speakers. 
Model 62-4000. 



EOUR CHOICE 



Godot detector* nor avoidable in CT at SfA 



On safe October 29 thru November 14. 1907. 
of most K mart stores across the U,SA. 



Kmort Auto Sound 






TIME MACHINE 




POPULAR 



75 YEARS AGO* November 1912 



Getting There 

Conquering distant frontier 
with technology waa a recur- 
ring ih eme in Popular Me- 
chanics when the century 
was new. One innovative 
plan called for tliE installa- 
tion of on inexpensive 
monorail locomotive in the 
Abakan outback. 

It was presumed the gy- 
roscopic effect produced by 
the spinning wheels would 
keep the contraption up- 
right, and the single elevated 
track would be less expen- 
sive to build than the old con- 
ventional track. 



flctfejgnlrwj 
the engine. 

Round Engine 

Motorcycling was still in its 
infancy, but already innova- 
tors were developing varia- 



tions on the reciprocating 
piston engine. One notion 
placed three cylinders in a ra- 
dial configuration V21F apart 
— an intriguing arrangement 
that was t n be u^fl exten- 
sively in aircraft. The little 
engine weighed a scant 10 
pounds, buL it devol- 
oped a blistering 6 hp 
for a top-end speed of 
mph. Power out- 
put followed a 
somewhat circu- 
it nus drivetrain, dually 
reaching the rear wheels of 
the motorcycle via a fixed 
driveshaft. 



SO YEARS AGO: November 1937 




Mastering pre-war ikies, 



Winds Of War 

Europe waa already on the 
march, and despite strong 
isolationist Leanings, Ameri- 
can defense contractors we re 
coming up with brand-new 
weapons concepts. The POP- 
ULAR Mechanics cover a 
half-century agn illustrated a 
Ught 1 fast* attack bomber 
that bristled with .30-caliber 
machine guns. Capable of at- 
taining speeds In excess of 
220 mphi the airplane as en- 
visioned carried a crew of 
three people. Two gunners 
fired aft from ports on the top 
of the fuselage ami from a 
trap door in the bottom. 





MaFntalning our traditions 



Preserve 
And Protect 

The frigate OtfiWl/u/iofl, 
otherwise known ils Old 



Ironsides, was our oldest 
warship and a symbol of 
American Naval power. But 
age and harsh New England 
winters were taking a Loll cm 
the square rigger. PM re- 
ported LhaL efforts wore un- 
derway to design and install 
an air conditioning ami hu- 
midity-control system on the 
main gundeck of the ship. 

Oldest Gas Station? 

The claim wa* made by a fill- 
ing station owner in Lamar. 
Colorado, who placed his 
pumps outside a structure 
made of fi^OOOpOQO-year-old 
petrified wood, 










Shooing ft* pfeaiure. 



25 YEARS AGO: November 1962 




Making d sub n the record boob ywlth an engine on wheals 



Shootfng Sports 

Gun fanciers have always 
looked for ways to extend the 
shooting season, FM's cover 
story 25 years ago this month 
suggested ways to equip for 
indoor Urge! shooting using 
air-powered guns arid , 22 * 
caliber ballistic arms. Our 
cover illustration .showed an 
acoustical shooting box to 
dampen noise, and a PM -de- 
signed steel bullet trap 
shaped like a Venetian blind. 

Blast Off I 

The quest far speed spans 
the ages^ and Untouchable 
represented the state-of-the- 



art in speed record attempts 
a quarter-century ago. The 
driver sat in front of an en- 
gine scavenged from an F-B6 
Sabre Jet while 520fJ pounds 
of thrust sent it on a225-mph 
gallop. The car, an engine 
with wheels, was assembled 
by Romeo Palamides uf Oak- 
land, California. 



Airplane Addicts 

Also featured in November, 
*fi2 h was a group of Seattle 
aviation engineers who built 
and flew aircraft replica* of 
famous antique aircraft in 
their spare time, including a 
1!M2 Curtiss Pusher, World 
War l Spad and Fokker Tri- 
plane* m 
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What a snowjob. 

The truth is, if you want to reach the 
top of Mt. Everest, you’d be better off 
driving a yak. On the other hand, you don’t 
have to beat a Trooper U with a stick to 
get it moving. 

Shift into 4-wheel drive and its fuel- 
injected 2*6 liter engine will eagerly take 



you just about anywhere. Barren deserts. 
Snow covered sh eets. Muddy riverbeds. 
And some mountains. 

Shift back into 2-wheel drive, and it'll 
eagerly take you through long stretches 
of highway or cramped supermarket park- 
ing lots. Or fold up the real - seat, making 
sure all rear seat passengers are gone, and 
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you've got 71 cubic feet of storage space 

:r El c 



And unlike a yak, a Trooper 11 can be or- 
dered with automatic transmission, captain's 
chairs, and 2-door or 4-door body styles. 
The result is something that handles 



than other comparable 
vehicles. 

Looks like our rivals 
have slipped. 



Hu Inn- Sfiuzu bnn:hirrv< 
Calk i.Sfffli 2415 4&4U 
In M. 17141770- -3490 
Or wrftfiL 

IsuziJ ftmctnirc Dtttr 
15 Whatrirv 
Irine CA 02718 



like a station wagon. Hauls like a Sheiga. 



.And looks like nothing else on or 
the road. All for thousands of dollars less 



isuzun 




CAR CLINIC 



BY MORT SCHULTZ 



Weeping Wiper 



1MJ lien we park mir 1BK5 
W Chrysler LeBuron 
Town and Country to the 
right side of the car is tilled , 
windshield washer fluid 
leaks from ihe right wiper 
blade. The dealer installed 
h new pump, bul iL hasn'L 
heljml. MiREN COLLINS 
NrucKBRinot:. m 

The windshield washer set* 
up in the Letfaran is called 
"wet blade f because the 
washer mules are attached 
to th e wiper arms instead of 
bei ng positioned on the cowl 
at the bottom of the wind - 
shield a$ t in other cam. The 
hmc from the fluid reservoir 
runs up the wiper arm and 
attaches to the nozzle. 

Why the dealer installed 
a new pump is beyond me 
since it's obvious that fluid 
is leaking from a hole in the 
hose where it is in contact 
with the wiper arm. Here's 
how to confirm this: 

Pinch the hose closed 



where it attaches to the noz- 
zle on the wiper arm. Have 
someone operate the wind 
shield washers as you ex- 
amine the hose ; You'll see 
fluid squirting from a hole. 

Who's Got 
The Button? 

When my ItIHSNisfiun Max- 
ima reached the ->U, IK.H i mile 
mark, Lhe oxygen {CL} sen- 
sor light on the dash t^rnc 1 
on ;w Et wjm supposed to, 
H cett i rig t h c w am mg p I ser- 
viced the part as outlined in 
the sci- vice manual. So 
whaCs my problem 1 .' I can't 
find ihe widget mentioned 
in the manual that turns off 
that light. Where the man- 
ual says the switch is* El 
isn't. In fhcl r the wire color 
shown in the manual as he^ 
longing to the 0 a sensor 
tight turns out to belong to 
the brake light- Do you 
have the answer? 



As yov*ue teamed, you can't 
always trust service man- 
uals, because manuftuiur- 
ers move things around af- 
ter manuals are printed 
The last Max ima l looked at 
had the udorneter-to-O-j 
sensor warning light relay 
under the left t driver st side 
of the dash on the hick pad, 
but l won't lay money that 
tf's located in t he same spot 
in your ear. 

What you haw lu lou-k far 
is an innocuous little metal 
box. T ha t 's the odometcr-to ■ 
O $ sensor warning light re- 
lay. There are a few little 
metal boxes under the dash, 
but do nY let that throw you. 
T he box you wa nt is the only 
one with a spring-loaded 
button sticking out of it. 
Pressing the button turns 
off ihe lamp for 30,000 
miles. 

It s The Cat 

My 19H6 Olds mobile Delta 

has had a sulfur exhaust 
odor since day one. The 
dealer's excuses are “It will 
go away after a few hun- 
dred miles/' “They all do it 1 ' 
and "You 1 re not using a de- 
tergent guriolinf;. " To Viih 
credit, the dealer has 
cleaned the fuel injectors, 
made the adjustments out- 
lined m Lhe service manual, 
checked the emission con- 
trol systems, and installed 
u new L-23fW catalytic con- 
verter. The new converter 
got rid of the odor for 300 
miles „ but then that rotten 
egg smell returned as 
strong aa ever, 

ROBERT IIHEGENZER 
JEFFERSON (TFY. MO 

Your car probably needs a 
new converter. 

The elements in a catalyt- 
ic converter include nickel 
to control exhaust odor and 
cesium to reduce oxides of 
nitrogen. GM recently ad- 
vised us that the a mo uni of 
nickel in L-3300 converters 
installed on a number of 
1986 and 1987 models with 
3- and 3.8 -liter engines was 
insufficient to deal with the 



m Ifu r content in gasoline A 
new converter has been is- 
sued. If your Delta 88 meets 
the criteria— the dealer has 
to check the VIN to be sure 
— the part number of the 
new converter you nerd is 

No. 28103335 , ’ 

The Right Mix 

Thunks to lhe information 
in the April h H7 Car Clinic 
(page 50) I was able to de- 
termine w hat was giving us 
ills with a 1982 Pontiac J- 
2)9 00. You said the part 
needed to fix the condition 
is a mixture control sole- 
noid with a stainless-steel 
tip to replace the mixture 
control solenoid with Lhe 
rubber tip which has disirv 
tested. That new sole- 
nnif] costs $130, which is a 
hdl of h price to pay w hen 
all I need is the Up — not the 
whole solenoid. I don't care 
if it's a stain iess-st eel or 
rubber tip. Can you tell me 
where to get it? 

JIM REHADE 
HTONEWOUNTAIN.fi A 

Ho con do y Jim. The mix- 
ture control solenoid with 
flu: rubber tip is ancient his- 
tory. GM pulled it from the 
supply system when it dis- 
covered fha t the tip was fall - 
ing apart. 

The mixture control sole- 
noid with the stainless-sleet 
tip replaces d, but you can V 
get the tip by itself because 
it's a fabricated fxul of the 
solenoid. The solenoid is 
included in a service kit 
(part No. 1 71 1 1445) which 
a Iso contains a retaining 
screw, seal and air-horn 
gasket. 

Stranger 
Than Fiction 

I me take yon back to the 
Aug. '87 Car Clinic, tfxige 
24) in which Sum Abrams 
of Margate t Florida p de- 
scribed a 1988 Thnlge Lanc- 
er with a left front tire that 
urns wearing (mid ufi the in- 
side. A wheel alignment 
technician showed Sam 
\ f't* eijw tent hr J-i * 



JOHN a. BOCK 
REDMOND. WA 



A Little Trick To Get You Home 

LH Kunkel of Ridgewood, New York, has a son who had a 
problem. A hole popped in one of the radialor lubes as he was 
driving on the New York Stale Thru way miles, from home AEI 
MF^C AncflRE the cootanl was tosl. and ihe engine 
Wm ove rh eated |ust as he pul led into a Ihnj- 

B way gas stop-gne which didn't have 
BKB B the facilities lo replace the rt di a tor . He 

^B^ wasn't going anywhere, because as 

BBB quickly as replacement coolant was 

poured into the radiator, thafs as fast 
as il poured out What to do? Which 15 
what the son asked the fal her 
when he called home, 

' T ake a pair of pliers. M L H . 
advised, 'and tear away the 
radiator fins around Ihe leak 
1 in the tube. Then use (he pli- 
ers to crimp the tube closed, 
or spiif the tube in Iwg and 
bend lhe ends dosed" 
Those tubes running Irom 
one radiator tank to another 
are individual— it's possible 
to plug several by crimping 
them and even permanently 
soldering them and stilt have 
d ^ T( _^ plenty of cooling capacity tett 
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Getting parts for >;our foreign car 
shouldn’t be a big adventure. 



E ven if your car was made 
halfway around the world, 
you can still find parts for it right 
around the comer. Just lexjk for 
the NAPA sign. 

NAPA gives you quality'. 

In quantity. 

Every NAPA AUTO PARTS 
store, garage and service outlet 
has access to more than 100,000 
different parts. For all kinds of 
cars, imported or domestic. So 
chances are we’ll have just what 
you need right 
when you need 
it. If we don’t, 
we can usu- 
ally get it for 
you overnight. 

" And NAPA 
brand parts are made to exacting 
standards of quality. By the top 



manufacturers in the auto- 
motive industry. In fact, 
many NAPA parts are act- 
ually better than the origi- 
nal equipment parts 
they replace 

When you go with 
NAPA, you go 
with confidence. 



IViHiK VM 

iurnncra 




Each and every N APA % ^ 

brand part is backed by the 
NAPA National Warranty Pro- 
gram— the most extensive parts 
warranty program available. Jf 
you ever have 
trouble with a 
NAPA brand 
part, just return 
it to any partici- 
pating NAPA 

AUTO PARTS store, and well 
honor the manufacturer's 



9 



warranty. Many parts are 
even covered for the life 
of your car. 

Call 1-800-LET-NAPA 
and find us fast. 

There are more than 6500 
NAPA AUTO PARTS 
stores. And you can find 
the nearest by calling 
our toll-free number. Any- 
where in the country. Any- 
time of day. Or simply look in 
the Yellow Pages. So when you 
need parts for your imported 
car. don’t make it a big adven- 
ture. Turn to 

NAPA instead, A it Ann 
For a big NAPR 
advantage. ^ 

All the right parts in 
all the right places™ 





CAR CLINIC 

f C*ttttitnnrtX f'tiuu jittfji 1 4Ui 

that the tire Was rubbing against the 
chassis. Sam took his complaint fa 
Chrysler and ti'as told: “The tire hit- 
ting the chassis couldn't cause tire 



wear. If it upsets you, ease off on the 
steering wheel when making hard U~ 
turns." That's when Sam turned to 
Car Clink-. 

My reply to Sam mentioned that I 
had not run into the problem and that 
those I spoke with at Chrysler dis- 



f mowed knowledge uf the condition . 

A few {lays after the August issue 
came uut , dozens of letters hit my office 
confirming that then r is a problem and 
that Chrysler has known about it for 
some time David M cNa maru ofLi ma . 
Ohio r was good enough to send me a 
tHfer dated October 28, I985 k that he 
had gotten from D M Be nes of Chrys- 
ler Corp, which states: 

“Unfortunately, Chrysler Carp, 
does not hare a correction agitable for 
the condition that you have described. 
Apparently, the tin a touches the trans- 
mission only when the wheel is turned 
completely to the left, quite probably 
only in tight parking situations." 

Mr. Benes's statement about the tire 
touching the transmission refers to the 
fact that the tire of David's car— a 1984 
Turusmo — nibs against the transmis- 
sion cover plate. 

R McGrey of Warwick , Rhode Is- 
land, has a similar situation with his 
'87 LeBaton GTS. The left -front tire of 
his car mbs against the lower spring 
mount if the tire is inflated to 24 psi or 
more. He was advised to keep hre pres- 
sure at 22 psi 

It seems, then, as if Chrysler has 
had an on-going problem of insuffi- 
cient clearance between the left- front 
tire and chassis components for some 
time. Ail Sam and others can do is 
compensate for the absence of steering 



Not To Be Bypassed 

"Oh no — nol ihe water pump," I said lo 
myself as I checked under the hood It 
sure looked as *1 coolant were gushing 
out of the pump, bul I couldn't tell lor 
Sure. It was dark and rny vision was 
blocked by billows of sleam in ihe cool 
evening air 

Next mornings light revealed my 
good fortune II was only ihe bypass 
hose between the pump and engine. 
This hose, not found on every car. lets 
waller circulate from the pump to Ihe en- 
gine when the thermoslat >s dosed. Sud- 
denly I realised what a pickle i would 
have been <n il thal small neglected hose 
had lei go someplace besides my own 
driveway It was ai thal momeni thal t 
decided lo pul replacing it on my regular 
cooling sysiem hose replacement 
schedule, along with the radiator top and 
bottom hoses and heater hoses Why 
lake a chance for ihe buck or iwo that a 
new bypass hose costs?— M S 




lb stop wasting energy, press here. 






Only the Hunter Programmable Thermostat hasa feature that'll help you manage your heating costs 
every day of the month. It's called an Energy Monitor 

Atthe touch of a button, it displays the amount of time your furnace has run today, yesterday, the 
week and last week So you can start controlling your energy usage immediately and saw up to 35% on your 

heating and cooling bills 

In fact, our thermostat saws 
so much, so quickly, it pays for itself 
in just a few months in most homes. 

And installing one takes only a 
screwdriver and about 30 minutes. 

Fora free brochure about 
Americas best selling electronic 
programmable thermostat, write 
us at 2500 Frisco Ave„ Dept PM, 
RO.Box 14775, Memphis, TO 38114. 
Or call (901 ) 745-9222 foryour 
nearest Hunter retailer 

Needless to say you won't be 
wasting your energy. 



Hunter Fan Company • Building Th* Best Fbr Over 100 Ifcars. 

i:. . : * iiti * _ r fm * ■ I Ijmi 



Thermostats 
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stops by avoiding hard turns or ad* 
jutting tire pressure accordingly, "fir- 
diculous" is the i my Sam describes 
this "fix.” I agree, but that's the way 
matters stand. 

End Of An Era? 

Suppose your car has two pretty good 
radial tires and tiro hot dies. You want 
to drive the t'chiclc only several thou- 
sand miles more be flirt 1 tradings so you 
don't relish the idea of buying two ex- 
pensive radmls. Can you buy ttvo inex- 
pensive bias -ply fires and use them 
along with the two good radials? 

“Obviously not," you say, basing 
you r answer an u hat ti re ma n ufactu r* 
em have hern stating since the first day 
radials were introduced in the early 
1970s — -that radial and bias -ply tires 
should newr he mixed. But now, a re- 
search program conducted by Stan- 
dards Testing Laboratories fSTLf in 
Massillon. Ohio , indicates' otherwise. 
An extensile series of road and dy- 
namic laboratory tests on six tire sizes 
from four manufacturers leads to the 
following conclusion: 

11 No modern ear can be made unsta- 
ble by fitting it with any mixture of 
modern tires of equivalent size.'* 

Tests which were designed ta detect 
instability u*erc conducted on constant 
circle , autocross, slalom and accident 
avoida nee cou r$es. Five ears of various 
sizes and ages were used. 

Asked to comment, the National 
Highway Traffic Safety Administra- 
tion, Tm r Industry Safety Conned < 

SERVICE TIPS 

* Has your dealer been unable in repair a 
delayod Z-3 upshift wit H the THM 44Q-T4 
tranBnkssbn in ygu i 84-17 GM honl- 
wheet-driwe A- at H-body model car (Ce- 
lebrity, Century Ciera, 6CK30, LeSabte. 
Della 00 And Bonneville]? The cause may 
be a teaking third clutch- seal inside rhe 
transmission A new Ihicker seal lhal's 
pan of a repair package I pan Mo 
8&4G99 tt is now available 

■ Here '5 whal Toy ala says you should do 
if a tap^ won I e^ed from the oasselle 
dock. Reset the logic circuit by discon- 
nechng the negative battery cable, wail 30 
seconds, reconnect IN- battery, turn on 

the rad»D. and press the eject button The 
tape wiUpnobaWy pop out H nol, check to 
sea whsiher an object has somehow got- 
ten inside Ihe tape deck and is causing a 

jam II ihiG is noi she case, the radio as- 
sembly should be replaced 

■ ff you have a T90S-B7 Ford - car or light 
Iruck or a Lincoln or Mercury, lake a close 
look aE ihat oil dipstick, Does it have a wash 
rnarfc^ Th«s is nol the mark al which the oil 
level should be II it s there, Hie engine is 
1 .• quart above normal. If there is also a 
ru’Li mark on ihudipsiick, that & whaia ihe 
Oil levgt should stop ft there is no Pull 
mark, ihe Dorcect level is about * m be- 
low the mark. This situation has 
caused confusion— mat's why FoMoCp 
lifts drscontmued using the mak mark, on 
new dipslrcVs 
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and Goodyear said: 

■ 'Our research shows a vehicles 
basic handling characteristics may be 
adversely affected when tires are inter 

m ixed. —NHTSA 
* "Because of safety considerations 
and some state laws, we do not recom- 
mend unlimited mixing and suggest 
that motorists con m It their tire, or a uto 
service dealer, 4 — TlSC 



IK) YOU HAVE A CAR PKOHLEM7 

<ixA Mttrf tttkmf tf. .'Vrffff W'tir ywsfwY fri /Ar 
OlrfYimr / 'i-jy.w/f.- f ,1ft v ft/t .' i-Itj . Wrrf St,, 

AW r >W+. AT /j UMf?. Whiff /rtf*'?* rnttwit tv 

ujuwrmt rorf/t 'tif.whv, jmtAft'ittit tfail tin' j 
iNfcrr'-U tcilf At (fafWHmt iff tSr ftrfjfNtti. 



■ "The results of the STL study do 
not warrant a change from the origi- 
nal position that tires of different con- 
structions should not be mixed on the 
same vehicle. It was not comprehen- 
sive enough to account for all the dif- 
ferent cars an the road today, Good- 
year 

We agree. The jury's still out on this 
one. Even tf the vehicle remains K ata- 
hie", which is one of those words that 
means something entirely different 
when it's spoken by an engineer, han- 
dling (at least tn our experience at the 
magazine I is likely to suffer. And in 
same places it's against the late. W 



Whoever 
said 
that 
what 
you 
can’t 
see 
can’t 
hurt 
you 
never 
drove 
down a 
narrow 
winding 
road 
on a 
dark 
stormy 
night. 



KG fog and anting lights make a 
visible difference. Available at 
leading automotive distributors. 

Seeing is believing. 



AvJjr.^s De i-ucei * /.'illiarr* Ai.»ra €3E 2^1 
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OLD HOUSE RESTORATION 




BY BOB VILA 



Restoration Wallpaper 



F inding- — and jiaying for 
— uulhe ji l it roprsidue- 
tion items has long been a 
comm on problem faring 
home restored. Fortu- 
nately , for those interested 
in re-creating the origin at 
charm of an old house, 
things are getting better. 

There's been an in- 
creased interest in restora- 
tion in the last 10 years. The 
fact that a number of col- 
leges nmv offer programs in 
historic preservation am! 
restoration reflects this. 
But more to the point, the 
market place has responded 
to the demand for authentic 
materials by offering a 
myriad of reproduction 
products tor older homes. 

Of course, ips impossible 
for me to rtiscusis all the 
products available to bcdp 
make your home a true pe- 
riod recreation. So this 
month m concentrate on 
one of the most important 
finishing touches of resto- 
rat ion work — wallpajier . 
Thanks to a number of sup- 
pliers who specialize in 
making historical repro- 
duction or adaptation pa- 
[iers t it is possible to carry 
the authentic look of your 
old home through to this fi- 
nal detail. 



Understanding 

wallpaper 

By definition, a true repro- 
duction pajjer is an exact 
replica of an original wall- 
paper document's design, 
.scale and color. A document 
is an actual surviving piece 
of original wallpajier. Since 
reprociucti on wal hwi>e i* 

are made with modern ma- 
terials, they are only visu- 
ally like the original docu- 
ment. Like a reproduction, 
an adaptation has been 
modeled on an original doc- 
ument but is altered in 
some way, usually by color 
Contributing Editor Boh 
Vikt is host of public televi- 
sions 'This Otd House” 



There are good period wallpapers available for old-house restorers. 
Some are reproductions of documents, others — Ifcke ThJfcaut s flock* 
wood pattern \ above 3 — are adaptations of historical design. 



or design size, to reflect 
modern tastes. The popu- 
larity of adaptations is un- 
derstandable . C urrent 

tastes do not always consid- 
er attractive the colors or 
pattern sizes used in the 
18th ur Iftth century.. Be- 
cause of this, many manu- 
facturers will produce a pa- 
per in the exact color of the 
original document, then 
create several others in dif- 
ferent colors or colorways 
(the term used in the trade) 
that are sensi Li veto tot lay's 
tastes. 

There are {Kijiers; that 
have what 1 call a ‘i un-Lori- 
cal feel” or "‘spirit” to them. 
Nut true reproductions or 
adaptations, they may have 
been inspired by a design 
found an old lampshade, 
quilt or other object partic- 
ular to a {KTiod. 

He vend factors will influ- 
ence your decision when 



choosing a reproduction 
wallpaper. The two main 
considerations are huw 
much money you're willing 
to spend and the degree of 
historical authenticity ur 
accuracy you're striving 
for. This can range from 
having custom reproduced 
an original document found 
in your old home to ch [los- 
ing a suitable paper from 
the excellent wallpaper re- 
production collect ions 

available today* 

Let's take a look at what 
these choices entail. 

The ultimate— 
customised paper 

Although it 1 * usually only 
dune for museums or state 
agencies, you can have 
w r all paper custom repro- 
duced to match an existing 
document found in your old 
home. Of course, having 
this ty{>e of work done is a 



very expensive proposition 
and, depending on the com- 
plexity of the design and 
number of colors involved, 
it could run you .several 
thousand dollars a room, Bo 
you can see why it’s rarely 
done on an individual home- 
owner basis. 

Maybe you've found an 
old piece of wallpaper un- 
der layers of more modern 
papers or paint, If you're 
seriously interested in hav- 
ing it custom reproduced 
for your home {and you've 
got the restoration budget) 
try to find a piece that 
hasn't been affected by sun- 
light or water. A good place 
to look is in the seam, where 
the? paper overlaps, or un- 
der a piece of molding or 
wood. The colors should be 
closer to what they origi- 
nally were. 

Some wallpaper suppli- 
ers will do custom hand- 
printed reprotluctions, and 
would be nappy to take a 
look at your document. 
Based on their intimate 
knowledge of historical pe- 
riod and the marketplace, 
they may even decide to 
add it to fsne of their lines. 

Something for 
everyone 

The {Hipular alternative to 
custom reproduction, and 
one that is in the financial 
realm of snoro old hou.so 
owners, is to choose a re- 
production or adaptation 
paper from those already 
produced today. The Fifth 
Old Ilourr Catalogue com- 
piled by Lawrence Grow 
(The Main Street Press, 
PjttsLnwn. NpJ, UJftft) is a 
good place to begin your 
search. This helpful book 
includes information on 
many wallpaper suppliers 
active in the restoration 
field today . and the kinds of 
papers they serialise in. 
(, A l i si of some of the lead! ng 
I suppliers apj>eara at the 

iPIm/u' tttm trt itrim' JjJ 
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Its All THe PowerYou Need 




These are rhe tools men turn to when they’re 
through playing with toys. 

Makita cordless tools. 

You'll know why rhe first time you hold one in 
your hand. Makita tools do more than free you from 
an electrical cord, They strike the perfect balance 
he tween sheer power and precise control* 

And no other tools give you as much flexibility. 
There arc two heavy-duty Makita Cordless Systems. 
An extensive 15-tool, 7.2 VDC system. And a versatile 
10-tool, 9.6 VDC system. Each w ith its own inter- 
changeable buttery, recharger and starter kit. 

Innovations like these helped build our reputation. 
And our work record proves it. Mote professional 
builders use Makita than any cordless tool made. 

Whether they’re building custom furniture, or a 
house to keep it in. 

ThaKlta 

frs allthe Power ytu need 

MjkEa U.S.A., In*., 129-541 E. AWlnt fllvd, r Ccmtcn l' ft, W17U 3-2191, £213J 926-8775 




TOYOTA 1 ION 



TOUGH 
FROM HEAD 
TO TOW. 

The Toyota 1 Ton. It s a no-nonsense work- 

truck that earns its keep and more. Calling it a 
one ton is an understatement. With a 
payload of 2655 lbs ' it'll haul a full ton of 
cargo in the bed and still have 655 lbs 
capacity to spare. No other compact or even 
mid-size truck carries a load that big. 1 Ton 

tows big too. Up to two and a half tons." It 

lakes power to move loads like that and 
1 Tons got it. The electronically fuel-injected 
engine makes 116 horsepower wilh plenty ot 
low-end torque. 1 Tons built with extra 
strength for the big jobs... heavy-duty 



TQWSZVr TONS. 




suspension, rear axle, brakes, and 
cargo floor are all standard. If you 
want one tough working partner 
that'll keep up to your pace, 1 Ton's 
your kind of truck. 



Get More From Life Buckle Up! 





BIGGEST PAYLOAD IN ITS CLASS 
2655 LBS. 
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OLD HOUSE RESTORATION _ 

/QiiWiV.inJ it if}}) _■; i 

end rif ibis coJitTTir] . I The heller repro- 
duction and adaptation paf>ers art* * 
usually hand-printed or silk- 
screened, The slight paint build-up 
this produce* (you can actually feel it 
with your finger lip) gives these pse 
iwrs a dimension — a depth of beauty 
and color — that looks like the block- 
printed originals. In this way, today's 
hand-printed papers can duplicate 
some of the finest 1 9th century wall- 
papers. 

Buying a piece of hand-printed \m 
l>er is like buying artwork and, of 
course, its price will reflect the labur 
anil skilled workmanship that went 
into making the piece. Based on ibis, 
exjiect Ui pay anywhere from about 
|3S to $ 1 51 ) i sr more a roll fi >r these t cm e 
of-the-Jine papers Although you'll 
find some mo nufeni rears' collections of 
hand- printed papers at the belter 
wallpaper stores, most are available 
only through interior designers or 
decorators. (Most folks who go this 
route and have this kind of nmney to 
ape ml a i e us u a 1 1 ly a< i vi md by a pita fes - 
sional. anyway L 

Many .hand -printed ptqiers are un- 
trimmed and usually require paste. 
Based on the money invested in these 
materials, hanging them is something 
that should ho left to the pros. 

Fort u ii at e ly , some mama fact u rers 
have put reproduction wallpaper in 
the realm of old- house owners w r ho 
have modest restoration budgets. 
There are some really good low-end 
machine printed reproductions and 
adaptations available today that stall 
around $15 a mil. 

Some of these dt> an excellent job of 
reproducing ISth century machine 
printed papers, w hich were consid- 



emi low-end papers then. too. Man\ 
of these machine -printed papers an 
pre -pasted and viny listed. You sin mid 
he able to find them easily in a good 
wallpaper store. 

Knowing what's right For 
your home 

No matter what ys air r es t nrali tin hud 
get, l here's an art to choosing idle 
proper paper for your old home-. This 
choice should be based on the peri- id 
of your home, as w p ell ns a know k'llgr 
of the wallpapers commonly used in 
t he | >a ilicu lar room y ou plan to ] n l j h-j ■ . 
The best way to authentic*!!; re 

store,' your home is with the hel[ f ;m 

interior designer who specializes in 
historic preservation. Bui finding .i 
specialist like this may be difficult. 
It's been my vsponernv that t hi V. 
few and far between. 

If yo if re interested in hiring ilu.- 
type of designer to study your hurm- 
and make recommendations on resto- 
ration projects like wallpaper. y<mr 
local state his Lurie preserve inn ■ iffive 
( which has various names from *inii 
Lo stale) ah mild be able to lead uni Lu 
sojiLf j one who ear] help. 

( hie final m ite — n 1 1 mat t er w hzi t > i -is 
decide to do with your wa1ts t ifymii ■ 
lucky enough to find an old wall pa ^r 
document, save some for posterity 
sake, In this way, you can ptV-ervi 1 
yuur ii wn little piece of the past fur 
future generations. pm 

LEADING SIT I s LIE IIS 

■ A 1 1 hfrt \* jLii Luit L i • • . lJ'.nj LEttnliH (V ] l U\i. 

GimJtuCkx, SV Il.VKL (al<» 741-H4H. 

■ Unulhin & Hnnllnirv WtlfemSw j rn P \ 

Jti-n.™, f'A !U >H>. ■ TUrT J T I-. ]'N h l 

* Rnihm'Kwip'A FUm, BTH Thinl Avi*.. N7 .* V 
NY ll Hr^!, i2L2i,S^->jH 

» F.. SchiimM'liiT >!l (Vi., ICtfr Third Av. !Wu 
Yiwk, X V 1OT«. (2l2j AH-Tp!*" 

» likEard E. TJiLUuul. lac.. TUIjS. EloLSt., !■ % iiii.' 
t^n. N I ^711 J, [JMSi 

» SfuUuiLajsdn 1 , Jih\. WiU Thinl Am, Nr- i it* 
NY lfKlfflL {lilttjattl-SjThj. 




Restoration wallpaper Is aFso available In \atqt rnuralt — tailed stenlti — l ike Van Lul ti B -panel 
Fleur de Ea* hay phown above Even larger Kenlo can be custom made. 
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BLOCKER 



100% (JURA VIOLET PROTECTION 
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PHOTOGRAPHY 




ity tn vary the fo- 
cal length of thr j 

built-in friH 

Tfrmugh ^ nme AF j^LH 
rangefinders can 
swit i'Ei inUTnally 1 

si and arc I | 

and teleph ole lens h V 
the Fen tax IQ- 
Ztntm ($350) ia ihe ftrhl In 
boast an integral d5mm tn 
70mm puwet 1 zoom. The 
viewfinder zooms with the 
lette, In let you see exactly 
ihe compfisitinn ynu want. 

■ The til a mum-tough body 
of the Olympus OM-4T is 
remarkable enough, but it's 

also L-apuble nf ^ynehni- 
niafictJ- flash photography at 
any shutter a peed up to 

s u IHNI set 1 , with i he rSftiiJ 
fiash Because flash dura- 
tion has been prolonged 4H 
tinier, from a peak output 
of 1 millisecond to 111, 
you’re tin lunger limited to 
"slow" %n, v,„ , 

or Vjof.-jsec. ^ 
shLUtensyiifh CTM 
speeds. The 
benefit? May- 
light fliwh Lo H 
balance mttu- 



Sharper Images 



Rfcoh Xff-M | left} b a mpef’ ver- 
satile &UR. PentA* IQZcram adds 

mm rem to airtof&cijs. 



Cannon autofocus EOS cameras 
and femes ^re tan eit to diHe. 

ral liizht, ur fur when act ion 
shnls ret [ii in- fiwit shutter 
sjuwds. 

■ Ens wa*i the undent 
Greeks' deity o^f dawn, but 
Canon's Electronic Optical 
System signifies u new day 
in electronically assisted 
photography. As a result, 
the EOS IJ5II 1S60U) and 
EOS 620 

= f*fcOO> are the 

mBm | fi , . - ! 

cus ing-S L R 

# — §Uf¥R camera* avail ■ 
f fift h hie today h 

■yfl ^ plk .^r f'Titm tv pU0t&}i 



I f statist its can be 
trusted, America's love 
affair with photography is 
inure tn-rrid than ever— and 
shuws no sign of I aiming 
out The latest cameras and 
films introduced at this 
year's 1 1 h i itt i Market mg 



XR-M i' body, $417) is a 
camera you can prow with. 
With three autoexpoaure 
programs* all the novice 
need i in is fciciis and fnv. As 
yrmr intiu^st and skill ire 
i ncises, therc-V full numual 
control p spot Jight- 
me to ring, anil a host 
f if featu res and acees- 
a | sorter that would 
make a pro i «r« an E. A 
hP built-in, 3-frames- 
ufl per-sec. motor drive P 
and imlo:matic buek- 
|ff light eontroJ, should 
ap]Ji-al lo rookies and 
T ~~ vets alike. 

Innovative Flaih far * NothinfT hfLs fivetl 

Olympus OM-4T syncs amateur jihnlotfra- 
to any ihuiurf jpctd phy such a boost — -in 
popuWity and image 
qufttlLy — a> aULfifncLls* t 
jMiint-aiul-^htKJt lihrftm 

-finder cameras. The 



Assn, show 
should stoke the 
fires hotter. £ lur criteria for 
the top photo picks hone ore 
simple. The pimrliicl either 
i |e mi msl rales i magi nat i v t ■ 
innovating nr it rlncw the 
job I irt ter than its prede- 
cessors. or it makes it easi- 
er t ii capture better im- 
age*- Some of mir 
selections, as you'll see. 
qualify under nil three con- 
fEitiois.s. We think our 
i'h oices uJsii underlim 1 one 
rcasr ;m for | iln ■[ > sgraj diy’s 
] ii i] hi lar suecesh; Whet h er 
serious amaLeur r>r holiday 
snapshontiT. iliere's some- 
thing For everyone. 

■ We always admired the 
Ricoh X ti l 1 ^ li single-lens 
ri'JlcN fVttnm camera with a 
sensible amount i if aul i rnia- 
Gun. Now, u great camera 
has gotten better. The new 



■ P 

Fuji and Kodak 
have dtspovifalc camera 
and four new superth^rp lllmi pen j 



range 

only drawback tut heir sim- 
plicity h ns been their inubil- 



S ubfecEs phoiog replied with 
special ■■|naJcro ^, lenses 
esn be pos^d as close aa twice 
the local length oJ the lens, to 
achieve reproduction raiios of 
T :1 or greater At 1 :1 , Ihe image 
on the negatEve is She same 
size as she- subject Many zoom 
lenses have a "macio" setting 
too. Bui you can shoot phoEO- 
macrographs (like Ihe praying 
mantis seen here) with your 
SLFTs normal lens il you cou- 
ple rt to 1 he camera With ine*- 
penswe extension bellows or 
tubes. Be sure thal the extend- 
ers retain the auloexposure 
fealures of your lens as when 
normally coupled to the body 
—Armanct Ensaman 



Close 



BY STEPHEN A. BOOTH 



.. 
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SURGEON GENERAL’S WARNING: Cigarette 
Smoke Domains Carbon Monoxide. 



— 



14 mg "taC 1 1 mg. nicotine by. per cigarette bv FTQ meihc-d 

^ThaAiTTiiTCmftibpfTttiCtr *M7 






Recondition the furniture. 
Condition the wood. 




Furniture refinisheR 




makes cooling system 
protection simply 
elementary. 



The Slanl detectives 
hove solved l ine mysler/ 
ol etlectjve cooling sys- 
tem protection When 
you xeplace your cool- 
ant. be sure to replace 
you! icidiator cap That 
simple extra step could 



prevent engine over- 
heating 01 a dangerous 
bosi-ovet. Now. there's 



on added incentive to 
replace your radiator 
cap. because Stcml is 
oUetmg a Si rebate 
when you purchase a 
Slant radiator cap and 
a gallon ol any brand 
oi coolant Look loi 
Holmes and Watson on 
I he Slant cap display at 
your local slore toT com- 
plete rebate details 



Slant Inc Cormocvlile. tN 47331 



Rebate from Slant. 



PHOTOGRAPHY 

(Cwtimutd fnitii jiagt i J .$J 

They also fwiiR automatically in lower 
light than any other AF 35mm SLR, 
It’s all accomplished through totally 
electronic communication from the 
highly sensitive image pickup to the 
central microprocessor to the super- 
fast focusing motors built into EOS 
lensea. In fact, the ;l(H)mra f'2.8 tele- 
photo uses a super-fast, super-thin ul- 
trasomc-ring motor. Detipile their so- 
phistication, l he EOS cameras can be 
used for simple poini-and -shoot pho- 
tography. 

» The chemistry department at Photo 
U. is keeping up with advances in 
electronics and optics. There's a 
whole new class of films that either 
expand the range of phntomaking op- 
portunities, or that will record more 
information more accurately than 
their predecessors. Perhaps the big- 
gest bang of the year is the new ISO- 
200 speed version of Kodak's venera- 
ble Kodachromt? slide film. It joins the 
existing 25 and <14 formulations, and 
applies their low grain, high-color fi- 
delity to low-light or fast-action situa- 
tions. For black- an d-white buffs, Fu- 
ji's supersharp Neopan 400 
Professional (ISO 400) is finally avail- 
able in the U.S, Meanwhile, Kodak's 
new 1 T-Max 100 promises the quality 
nf the older J50-32 Panatomic-X. and 
the new T-Max 400 improves on fine- 
grain ISO-125 Plus-X. 

■ It happens to everyone, though 
maybe one dosage is enough. It's 
called shutterbug remorse, and it 
strikes whenever that on ce-in-a- life- 
time photo and your camera find 
themselves in different places at the 
same time. Now, you can huy yourself 
a reprieve at drug stores, souvenir 
counters or wherever film is sold. 
Photo rivals Fqji and Kodak have in- 
troduced disposable cameras nr, in 
more positive terminology, rolls of 
color film equipped with lenses and 
shutters. Kodak appropriately calls 
its product Fling ($7). It combines a 
fixed- focus, 25mm V# lens with V l40 - 
see, shutter and 24 frames nf 110-for- 
mat, 190-200 color film. Fuji's Quick 
Snap rS I ft) has 24 shots of 35mm ISO- 
400 color, and a fixed 35mm f/11 lens 
with l / lwr see. shutter. Buth are in- 
tended for outdoors, daylight use. 
When you finish the roll, just bring 
the whole unit in fur processing. 

It might occur to you thaL the Fiyi 
and Kodak ''canister cameras" make 
perfect stock iiig-stuffers for holiday 
gift-giving. Just remember, when 
you shop, keep your eyes peeled for 
film expiration dales — and camera 
warranties that are valid in the U.5. 
"Gray Market" cameras and lenses 
aren’t a bargain if you can’t get ivar- 
ranty service. Neither is film that 
doesn't work, M 
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If you thttik Llit; best wav In pay for college is to 
pul it off for a few years and join the military, you're 
halt right. 

Because with the New Gl Bill, you can join the 
Army National Guard and earn over SISjtKIO for 
college. 

But best of alt, you serve part-time, as little as 
two days a month and two weeks ;j year. Which means 
you am go to school full-time. Right now. On us. 

So the question you have to ask yourself is not. 
can you afford to go to college. 

The question is, can you afford Lo wait. 

For more information about the Army National 
Guard and the New GI Bill, fill nut the attached 
coupon and mail it in. ( )r call 800-638-7600. 

1 >i M il. ii; ■ ' JV l*!H r li h.i. Tffc I "ifH r . Giuiii. I" Virgin Uk*mN iSI. Lri;-.i 

Jrauafa Ktwjm, -him i“._- .thj in tm> \> 



MAIL Ti t Army National 



SAMI 



HO. Bern 6000, Cl illon, N J fJ7G 1 5 

i *i o r 
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National Guard 
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Army National Guard 

* Americans At Their Best. 



,iar 



i 



SCIENCE 




HOI prospect? BeN Labs scientist and yjpmPTKJUGtlng ceramic ta^K, 



T he assembled scientists 
and busjneaapeeplc 
stirred, the ballroom of the 
Washington Hilton grew si- 
lent. and President Reagan 
strode with characteristic 
vigor to the podium. After 
hundreds of speeches in his 
7-year tenure, the prefiU 
dent was about to break 
new ground by offering un- 
precedented political mo- 
mentum to the race to man- 
ufacture high-temperature 
superconductors. The pres- 
ident went on to describe 
Lhe Superconductivity in- 
itiative, which will forge 
Japane@e*style cooperation 
between American indus- 
try and government labora- 
tories engaged in supercon- 
ductor research Seldom 
has the chief executive mi- 
lled behind such a vital sci- 
entific pursuit. 



But the president s time- 
ly and commercially strate- 
gic maneuvering** can't 
mank the emerging reali- 
ties facing superconductor 
scientists and engineers. 
Following frantic publicity 
releases and sweeping 
prognostications, hard re- 
alities are now beginning to 



temper early dreams. 

Alsu attending the De- 
partment of Energy confer- 
ence were scientists high- 
lighting the various 
roadblocks to high-tem- 
perat ure superconduct i v- 
ity. Dr. Robert White of 
the National Academy of 
Engineering reminded the 
audience that there is still 
no confirmed theory— no 
established atomic lat- 
tice — lu explain w hy super- 
conductors behave the way 
they do. White said that n 
failure to understand Lhose 
superconductor fundamen- 
tals will continue to be the 
biggest obstacle to finding 
practical applications. He 
also made the sobering ob- 
servation: "It took 20 years 
to develop conventional liq- 
uid nitrogen-cooled super- 
conductors. So progress 
may take decades. 

Dr, John Rowel! of Bell 
Communications Research 
wondered about updating 
old technologies with the 
new male rials. 

“To make supe conduc- 
tors really work," Rowell 
said, “we have to think in 
totally new and inventive 
ways." So far, visionaries 
foresee levitated trains anil 
magic carpets suspended 
by a perpetual flow' of 
su (tfreond uctor i nduced 

magnetism. RuL commer- 
cial practicalities — not blue 
sky hypotheses — will spark 
Lhe only true advancement. 

Certain technical prob- 



lem* arc becoming more 
and more apparent. It T s dif- 
ficult to make and process 
thm-film ceramic supercon- 
ductors only a couple mi- 
cron* thick. 

Scientist* are also expe- 
riencing difficulty in arriv- 
ing at the right procedure 
for baking this subtle com- 
pound of yttrium barium 
copper oxide (Y-Ba-Cu-Oh 
Imprecise heating of the 
mixture can Lure it into a 
semiconductor, tsr even an 
insulator, according to 
Rowell. And the recipe’s 
oxygen content must be 
closely monitored if a su- 
perconductor's properties 
are to be maintained. 

Conferees reported some 
progress in applying super- 
conducting material to 
workable su bstrstes— us- 
ing paint processes, evapo- 
ration, sputtering and 
chemical vapor deposition. 

But t here ha v e been difli ■ 
culties in the long-term 
bonding of superconduc- 
tors and substrates. This 
dilemma is expected to vex 
engineers for some time. 

Right now, acme indus- 
tries are willing to absorb 
the huge costs of crafting 
adequate cryogenics to 
make the present-genera- 
tion superconductors oper- 
ate effectively. We now- 
have superconductor- 
based medical diagnostic 
machines, particle acceler- 
ators and magnetic sepa- 
rators — highly specialised 
equipment for high-tech 
work. The n€!st supercon- 
buctor leap— into advanced 
pow er transmission, power 
generatinn and even fusion 
plasma magnet* — will de- 
mand much more of super- 
conductivity and its en- 
abling technologies, 

How r long will it Lake to 
find a match between the 
public’s need for super con- 
ductivity and the Lab's abili- 
ty to produce it? According 
to one scientist listening to 
President Reagan, "Pre- 
pare for the Jong haul, 11 M 




Satellite Selector; Where In Heaven? 

Satellite savants may be interested to know ihe azimuth eleva- 
tion angles ol satellites in geosynchronous orbiL WTS Prod- 
ucts (4308 3. Peoria, Soho 681, Tulsa. OK, 74105) has devel- 
oped a handy locator that finds satellite angles I ram almas! 
anywhere on Earth. II comes with a horizon-lcs horizon visual 
represeniation of the full satellite arc, US. satellile longitude 
positions, a magneto decimation map and a irue-lo-magnelic 
azimuth con version slide rule, ForSlO, saielliie engineers — or 
space hobbyists — can keep in touch with (he sky. 
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VOYAGER.THE 

NO. 1 IN OWNER SATISFACTION. ONLY PLYMOUTH VOYAGER 




The only minivans with 
a 7/70 Protection Plan* 



Versatile seating for 5, 6, 7 or 8 



Up to 150 cubic feet 
of carrying space. 
More room than 
Ford AerostarX 



Easy liftback design 



Extensive use of 
rust-resistant 
galvanized steel 



14 steel-belted 
radial tires. 



Stainless steel 
exhaust system 



PLYMOUTH GRAND VOYAGER LE 



°J 0 I a riff A5WC T90? CompBct Truck C$1 J Customer EalisJadtdn iwlfi prfrduCE qualny fltid (Jester service on tgfle modefs * Fleets engine and powertrain Ifcr 





PRIDE’S INSIDE. 

SERIES HAS FRONT-WHEEL DRIVE, CHOICE OF SIZES AND ENGINES. 



•Excellent all-around visibility. 




■Halogen 

headlights. 



|Q lbs. 
capacity. 



•Power rack -and -pinion steering. 
Car-like handling. 



■ Grand Voyager offers the 
choice of a powerful new 
fuel-injected 2.5-liter 
or V-6 engine 



■Power disc brakes, 



•Easy step-up. 




Division d Chr^lcr Msl0r% 



7 years or Tu.ooomiieft and oulflt body full- through rqf 7y*sa n &r iQQPffl} Rides i .“inject warranty m de.ikjr fiwsttidkHi* apply "SMttng {& B aMbto ority on 

Grand \byage-.' SE wun 10L e^rne. auto Irani arto tronl bench seal. tWith otitonai heavy-duty Ira/ter icwmg package 




STILL THE ONLY MINIVANS WITH FRONT-WHEEL DRIVE, 
EASY STEP-UP, CAR-LIKE HANDLING AND COMFORT. 
AND PROTECTED FOR 7 YEARS OR 70,000 MILES. 1 




The Pride's Inside Plymouth Voyager. 
That's why they offer more choices, more 
value' and more protection than any other 
minivan. Pride gives Voyager excellent fuel 
economy: 28 ERA est. highway MPG, 21 ERA 
est. city MPG.*’ And it gives Grand Voyager 
ISO cub ic feet of carrying space. 

Pride built Voyager with long-term 
quality It has the highest customer satisfac- 



tion of any minivan, domestic or import” 
And pride protects you. Only me 
Plymouth Voyager Series is backed by a 
7-year or 70,000- mile Protection Plan. 

Examine every dimension of Plymouth 
Voyager and you'll 
see why The Prides S5 
Inside. Before T/W9 

You're Inside. 0 iwi » i-Qn a! Chrysler Maro/i 



PSUahflf price LDfnpar&un uf cciunparabiy equipped T9B7 corrpeMive irunivans. tt^toyHopj with 2JbL and manual trans ¥ J □ Pcnwr and Assoc . Compad Truck 
C&tcimm (W sdlisMciiwt wirh pr&dud quality and rMl&r Oh t9BG modwls BUCKLi UP FOP SAFETY 
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BY JIM DUNNE 



S mooth and slfek. That 
best describes the styl- 
ing of the 1990 Buick Reg:il 
4-d<mr sedan, The rfhapc 
follows the GM dictum that 
says Buick will sell cars 
to the more conservative 
buyer. Leave the sporty 
and advanced styling to 
Pontiac and Olds. Still, it i> 
difficult to say the car ap- 
pears conservative. Lines 
have a definite aero shape. 
The lieltline follows a gen- 
tle downward curve at the 
H-post, then swoops up no- 
ticeably at the rear quarter 
panel, This fiberglass-body 
prototype w as put together 
to test public reaction. It 
was shown at a marketing 
clinic tu almost 2000 care- 
fully selected car owners. 
Their reaction? GM U not 
saying, But it would be dif- 
ficult to fault this design- 

Olds For 1990 

This plastic model of a 4- 
r lour sedan is about as close 
as you will get to seeing the 
real Cutlass Supreme for a 
couple more years. Radical- 
ly different from the 4-floor 
model nf last year, the new- 
mod el has only 
two features 
that identify it 
as an Olds — the 
grille and the u 
swept rear fern 
er. There is 



Sleek 1 990 Buick 



Buick 's Interpretation of a "conserVJTIlve ' I 99fl? car. 



haven't noticed, is almost 
fully committed to front- 
wheel drive. [Only Cadil- 
lac 1 n barge -tdze Brougham 
still powers through the 
rear wheels.) It seems im- 
possible that a V 12 could be 
shoehorned in a sideways 
position between the front 
wheels, when Cadillac had 
m much trouble squeezing 
in its current VS. However, 
word from GM is that Cadil- 
lac wilt be given anything it 
asks for so that it can com- 
pete with the top European 
sedans like Mercedes* 
BMW and Jaguar. The V12 
could be the price Cadillac 
must pay to qualify for that 




990 Olds. sEiTI only a pEaitk model. 



strong resemblance to the 
new 2-door Cut kiss though. 
The rear window glass 
wraps completely around 
the earners to cover the Ca- 
pillars. Olds will have a 3,1- 
liter Vfi and the 2,3-liter 
Quad-4 as the engine lineup 
in this mi Kiel, The overall 
look of the styling is in 
keeping with Olds' inten- 
tion of building more avanl 
garde designs that will ap- 
peal to younger buyers. 

Hard To Believe 

Reports that Cadillac is 
preparing a VI 2-type en- 
gine for a luxury sedan «f 
the future just don’t make 
much sense. Cadillac , if you 



kind of competition. If the 
V12 makes it to production, 
look for its first installation 
in the Aliante ur a super- 
iuxui-y 4-door sedan, as 
part of a 4-w heel-drive 
powertrain. Time: 1993? 

Fins Again 

Also hard to believe is that 
Cadillac will return fins to 
thu rear fenders uf its 1989 
full-size d,e Ville sedans in 
an effort to make the earn 
appear larger and longer. 
Tiny by comparison with 
the giant sails* that were 
used in thy 1950> and p 6Qs, 
the new fins will be about 3 
In. high. In addition* Cadil- 
lac win extend the rear-end 



caps of the fenders about 4 
in. They will house taller 
tail lamps., 

Super cars 

Chevrolet and Audi are 
planning gupercitr*. but the 
companies are going in op- 

C osite directions. Chevro- 
}t has a so-called "King of 
the HAT Corvette under 
development, a super- 
quick version of its 2 -seat 
sports car. Audi has some- 
thing different in mind, a 
if 100,000 sedan that will use 
an Audi first— a Vb engine. 
The King Corvette will be 
powered by a Lotus-altered 
Chevrolet V8 that develops 
enormous horsepower and 
torque — 100 of each accord- 
ing Le> insiders at Chevy en- 
gineering, Seventeen- inch 
wheels that carry 11-in.- 
wide tires will keep that 
power on the ground. The 
King Ls 3 in, wider than to- 
day's Corvette, but looks a 
little different from the 
front view. At the rear 
though, rectangular tail- 
lights anil a convex shape to 
the end cap make the iden- 
tification, Price reportedly 
b in the $50,000 range, Au- 
di's sedan is a bold attempt 
to leapfrog the big Mer- 
cedes and BMW's for a 
piece of the super prestige 



Proioiyp* Chevy 
Disco Van, 




sedan market. Its VS is 
only 2,8 liters in displace- 
ment* but with 32 valves 
and double overhead cams, 
its output will reach 25U 
hp and 251 ft. -lbs. of 
torque. In keeping with 
its luxury theme, the car 
will only be offered with 
a 4-speed automatic 
Miinsmission. 

Air Bag Accident 

[f you wonder how long 
those safety air bags will 
last, this should give a clue. 
Recently a 13-y ear-old car, 
an Olds 9b, was involved in 
a head-on crash. The air 
bags in Hit ted just as they 
were designed to, and both 
the driver and passenger 
survived virtually un- 
scathed. The survivors 
were unaware the older car 
even had the bags. 

Disco Van 

This prototype of the 
C he v rolet-Pt an the minivan 
showed up on GM + s proving 
grounds recently, causing 
many quizzical stares. Why 
the gaudy p psychedelic 
bue.s on a working proto- 
type? "We thought you f d 
notice it/" one Chevrolet 
engineer replied cryptical- 
ly. He seemed pleased that 
I captured the paint job on 
film. The Disco Van stands 
in vivid contrast to most 
working prototypes. They 
are painted solid white be- 
cause white shows msL 
more quickly than colored 
paint. But since the Disco 
Van has a plastic body, the 
colored panels can’t cover 
up rust. From- wheel drive, 
space-frame chassis and V6 
jHJWer arc major features. 

i r/rtjw Sunt tn jjffjjf 4$} 
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INSIDE DETROIT 

{('unUaimt tuna fmtjr 17 ■' 

Chrysler/AMC 

Who will make the cut? Chrysler is 
faced with a problem that coaches in 
every ^port have to face when it 
cmnes time to trimming their Learns 
down to allowable limits. In Chrys- 
ler 's t-Eiso the [|Urstiun is, which cars 
a nr I trucks will continue in produc- 
tion, which will be dropped under the 
new combined setup. Trie problem is 
greater than simply width vehicles 
are best -sellers. Final cuts may de- 
pend on what shape the factories are 
in, what kirn I of du plica lion the mod- 
els ]Hsse, and what engines are avail 
able. Also, I'hrysler has certain com- 
mit merits with Renault, the major 
seller of A Mr. to buy Renault cars nr 
parts for a number of years, Those 
commitments would automatically 
ItKfk certain models into staying alive. 
Rest guesses for being cut are Lite ( 
tnunchi 3 |iivku|i T Alliance^ ami older 
sedans in l ’hly slur's lineup. Assured 
nfu place in the Chrysler' A MC future 
is the new Premier. It could take over 
the luxury slots in the lineup during 
the next 3 yeELis eis new, higher price 
Versa tins sire built on its chEissis. 

Delayed Action 

Anyone who owns a chi- w ith power 
window's knows the irritation of hav- 
ing in turn the ignition back on to dose 
a forgotten open window . You are 
j List about to get out of the ear whetl 
you notice 1 he o[nm window . Then you 
have I n reinsert 3 he Ignition key. push 
the up button, remove the key. Now 
M i isi t bis hi h as a be 1 1 v r a ] ea . A Hi bare - 
end delay is built into the power win- 
dow' system of the Htt&i f.iidunl series. 
You can take the key out, remember 
the open window, and Imve 3d seconds 
to Use the up button without reinsert’ 
fag tin 1 key. After 3D seconds, l be 
iwwver window system locks out, just 
tike on other ears. 

Wheels Are Important 

In fapl T the styling of wheels gels 
more attention non than at any Lime 
in the past. Because so many cars look 
alike, wheel design is the place manu- 
facturers are looking to give the cus- 
torner something that looks different. 
The Lincoln Continental premi- 
um w heel is mi example. It is made by 
GKN of England, a company that 
manufactures the complete wheel. 
The material is cast aluminum, a pap- 
ula, r chi i ice for upscale ears both for its 
light weight and sporty appearance. 

GKN first paints over all the alumi- 
num with ei powder paint that leaves a 
high-gloss surface. \ Powder paint is 
applied by electrically attracting a 
fine powder to the metal, then heating 



the wheel ton temperature that melts 
the powder onto the metal.) The paint 
color is argent, a silver hue only 
slightly different in appearance from 
the raw aluminum. 

Next GKN machines off the argent 
paint from certain parts of the wheel,, 
bringing the surface buck to the nrigi- 
i ml bare aluminum and mm ting ei 
slight contrast between the argent 
paint and the aluminum. 

As a final touch, the whole wheel is 
then covered with a trout id' clear 
paint, giving a shiny amjenrance all 
over, smd a smooth surface that does 
not collect brake dust. 



Jaguar Power Boost 

Barely on the market (i months, and 
already Jaguar has a major change in 
its XJf> powerplant. 

The $40 r 000-plus luxury sedan gets 
15 more horse [lower, Up to almost 
wLHJ. from an increase in the compres- 
sion ratio to 8,5:1 from the current 
8.2:1. Early reviews of the newly de- 
si pied XM pointed to the medio- 
cre performance as one of its weak 
paints. 

The added power of the new en- 
gine, plus some gear revisions, will 
give Jaguar's best-selling model more 
kick off the line. nw 



ARROW FASTENER COMPANY, INC 

2 7T Waybill 5! reef. SaddJe E took, NJ 07662 
Ifi Canada JardGl DiilTibumri Inc CSCE WcrropDlilaTi Blvd Easl.. Mortlraal HI P 1 X9 Quebec 

Avmtitble at elt leading Hardware, Hama Center. and Discount Department Stoies everywhere. 



World Famous T-Sfl S taple Gun 



No w Brings You A Full Selection 
Of Professional Qualify Fastening Too/s 

For All Your Fix-It Fastening Needs \ 



IRAN DO 
FASTENING SYSTEM 

ilKifhnFiiC 4 Fasteners 

r+lU*t*J t pn**rti tt\m «r*P 

f-H. T ifflH, «r T-5 5 SrjprV W 

mu * nudfi uiJhfwti 

f^rivpJpr towff 
fin?/ Uipk « tr*M mf Hm?** faff 1 
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TOOL TEST 



Power Plane Handles Tough Stuff 




FlAne uses ivc SFeevti m^dc out oF afUfflfhijffi^tde And Tung- 
st en carbide. Use It to plane wood. eoncrefe r ceramics and metal. 



M r>st woodworkers and 

carponters have ujhhI 
a power plane to trim wood. 
Now there's a power plane 
that not only trim* wood, 
but it can be used to plane 
concrete and metal, too. 
The tool is the Porter-Cable 
abrasive plane (model No. 
320) and it cut* with an 
abrasive sleeve rather than 
steel blades that are found 
on a standard power piano. 
The plane accept* two 
different types of abrasive 
sleeves: alnminum-oxide 

for use on wood and Lung- 
si^ n-car bis le for planing 
ct uurret* s * i neLal „ plasti es 
and ceramic tile. Sleeves 
I are available in 33* HO and 
120 grit. It's powered by a 




To change the abrasive sleeve, 
first insert a lock ing pin to secure 
the arbor. Then remove the 
screw With a hex-key wrench. 



3-amp* 20 l (KKM l pm motor 
mid weighs less than 4 
pciunrlw and ha* cutting ca- 




When fitted with an aluminum 
oxide sleeve, the plane trims a 
door bottom quickly and neatly. 
Note the T -handed operation. 



parities of in. deep and 
m, w ide. 

The abrasive plant 11 is de- 




To plane a beveled edge, attach 
a shop-made wood fence To the 
tools base, Cut the fence to 
match the desired bevel Angle. 



signed primarily for light 
planing jobs such as fitting 
floors, planing shingles, re- 
moving paint and smooth- 
ing edges It can cut rab- 
bets, Luo. The abrasive 
plane i* a unique tool for 
unique situation*. It isn't 
intended to replace the 
woodcutting power plane, 
but to complement it. 

1 made several test-cuts 
in wood and the tool per- 
formed well. The cut* made 
in ceramic tile were dean, | 
but 1 had to advance the 
plane very slowly. 

The plane costa about 
Si 40. For details, contact 
Porter-Cable, Bos 2468, 
Jackson, TN 38301. 

— Rosario Capotosto 




Cut a rabbet wJth a ttrngsten- 
carbide strew. Extend the 
sPewe beyond the tool's hous- 
ing to equal the rabbet width 








The quick-action wrenches, 
called flochex. are Weal for 
me In restricted areas. 

There's no need to keep 
taking the wrench off and 
putting It back on the nut. 
Simply work the handle back 
and forth and the ratchet action 
does the work. The tools are 
made of a nigh- grade alloy steel. 



Quick-Wrist Ratchet Wrenches 

Although the two took 
shown litre look like stan- 
dard wrenches, they each 
feature a unique ratchet 
meL-feiniHtn for speedy Light- 
ening anti kmaening of nuts 
and bolts* Thi 1 adjustable 
ratcheting w rench can dbu 
be locked for applying maxi- 
mum torque. The Rachex is 
available in three sizes: 0 in, 

($24.45) and 



box wrench has a 
switch that controls ihe 
ratcheting for tightening or 
loosening, A J -piece metric 
set i$ 2 S. 4 t) covers eight 
size*: ID mm to 17 nun. Or- 
der from Continental Tools. 
450 Sbefiord Dr.,, SuiLe 17- 
A. Elgin. IL mm, 

— tfc™™ C&potostQ 



Close-up view ihmvi that as the 
handle Is swung to the right, the 
wrench's lower ratcheting Jaw 
slide] over the bolthead. 



As you work the handle back 
and forth, the jaws will Jock 
onto the bolthead each ti me you 
advance the wrench handle. 



Each box wrench has two 12- 
poJrit ratchets that are perma- 
nently sealed In the tool to pre- 
vent corrosion and fouling. 
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"We re a small office. We didn't 
need anything complicated... hut 
something simple and up-to- 
date. And thats why we chose the 
neu > SPIRfl System " 

Debbie Zelmcr 

Office Manager, PCtiulant Ga> 



Your business phone is your business lifeline. 

A small business needs a phone system 
that offers key (features, yet is affordable. 

Thats why AT&T's new SPIRIT™ System is 
so attractive, It’s easy to learn and to use because 
it comes preprogrammed with a full range of 
(features that are perfect for a small company 
Like conference calling or Last Number 



Redial, which dials tire last "busy' 1 number you 
tried to reach— automatically And Speed Dialing 
stores up to 70 numbers in its memory; while 
each individual phone stores up to 16 more 



Plus all SPIRIT System phones come with 
a speakerphone built in so you can talk 'hands* 
free," And the system will accommodate from 
2 phones up to 48 phones. 

In short, the SPIRIT System gives you the 
features you need now, not the ones you don’t. 
Mich is one reason it's such a good value. 

Because its made by AT&T, the SPIRIT 
System has a valuable advantage 
built in: over a hundred years of 
communications experience. 

Which means that you're assured 
of quality equipment, backed by 
die mast experienced .service force 
in the country; 

The AT&T SPIRIT System. The 
ease of use and features you need 
most at an affordable price. 

For more information about 
this or any AT&T system, please call 
1 800 247-7000, An AT&T professional w ill be 
happy to answer any questions you m ight have 
about our range of AT&T small business phone 
systems and our leasing and financing options. 




INTRODUCING THE SPIRIT COMMUNICATIONS SYSTEM — 
A GREAT VALUE IN A SMALL BUSINESS PHONE SYSTEM* 




AT&T 

The right choice. 
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AUDIO 



BY FRANK VIZARD 



Versatile Autosound 






E very automobile has it* 
own acoustic character- 
istics and it is this "signa- 
ture" that determines how 
music sounds in the car. 
The music reproduced in 
one automobile might 
sound warm and vibrant 
while the same music 
played in another might 
sound dry and distant, 
Sound varies between 
one car and another primar- 
ily because the interior di- 
mensions and furnishings of 
ears vary widely The dif- 
ferent resonances and 
standing waves found in 
different interiors wifi alter 
the acoustic quality of an 
autosound system. Also af- 
fecting sound reproduction 
is the speaker placement. 

Car manufacturers have 
always had the theoretical 
advantage when it cornea to 
designing sound systems. 
They, after all, have easy 
access to their cars and can 
measure the acoustic char- 
acteristics of each one and 
tailor a sound system to 
suit. Yet, it wasn’t until the 
automakers teamed up 
with audio manufacturers 
that this built-in advantage 
was exploited. GM, Ford 
and Chrysler paired off 
with Bose, JBL and Infin- 
ity + respectively, to devel- 
op autoanund systems de- 
signed for a specific car. 
Unfortunately, all of these 
acoustically tailored sound 
systems are availublf? hi 
only a relatively few luxury 
models. 



BFaupurikt used dummy named Fritz fleft| id test car acoustfcs. 



Germ u n car audio manufac- \ 
turer, has developed a way 
to retrofit acoustically tai- 
lored sound systems for vir- 
tually any car,. The compa- 
ny’s engineers begin this 
process by measuring the 
acoustic characteristics of 
numerous cars. The mea- 
surement tool ib a dummy 
called “Frits” equipped 
with microphones where 
human ears would normally 
be. Separate measure- 
ments are made for the 
front and rear speakers, 
with Frits seated in the 
driver’s seat and in the rear 
of the car. The results are 
integrated for an accurate 
picture of each sampled 
car's acoustical response. 
Then* Fritz’s data is sup- 
plemented by the opinions 
of a panel of human listen- 
ers. The acoustic profile of 
each sampled car is stored 
inside a module which plugs 
into Blaupunkts 



Module fright] for BJaUpUnkt S PSA- 3 08 amp 
ia IJors sound for almost any car. 



PSA- 108 Parametric Sound 
Amplifier, Bo far 83 differ- 
ent cars have been sam- 
pled* from Audi to Volvo 
and Buiek to Pontiac. Mod- 
ules fer additional cars are 
promised. Each module has 
a list a price of $*10, 

The PSA-108* equipped 
with the proper module, ba- 
sically acts ais a parametric 
equailxer/amplifier. Unlike 
the more common graphic 
equalizers, a parametric 
equalizer allows you to ad- 

{ ’ust the center frequency, 
bandwidth and amplitude 
more precisely than you 
could otherwise, Paramet- 
ric equalizers, though, are 
most effective when the 
frequency response of the 
car is already known. Oth- 
erwise more problems 
might be introduced into 
the sound system. 

The PSA-10« lists for 

$170. In addition to housing 
the module, it offers W 
watts of power per channel 
through each of four chan- 
nels* for 80-watts. 

Blaupunkt recommends 
that you use its car speak- 
ers with the PSA- 108. But 
whatever brand you de 
choose, you should follow 
the company's guidelines 
speaker placement 
strictly, since any deviation 
will have a pronounced ef- 
fect on sound quality. 



Longer 

Audiotape 

Compact, discs present 
something of a problem for 
the home taper. While j 
some recordings fit com- 
fortably on one 45-minute 
side of a 90-minute blank . 
cassette, many do not. 
Some of these ^extra-long” 
recordings might fit snugly 
onto the two sides of a 60- 
mimite tape, but others 
leave you with an inordi- 
nate amount of unused 
space which at the same 
time is insufficient to begin 
taping a new disc, 

A quick look through my 
compact disc library illus- 
trates the problem. Stevie 
Wonder’s In Square Circle 
album is 49 minutes 27 sec- 
onds long. The Best of The 
Band comes in al 47:28 
while Wynton Marsalis 
plays Baroque Musk for 
Trumpet for 46:56, In each 
instance, I would not be 
able to fit each album on a 
single side of a C-90, and 1 'd 
have al least 10 minutes of 
dead -air if I used a C-6Q. 

In the past, I would have 
solved this problem by re- 
cording some additional 
material by the same artist 
to fill out the remaining 
space on the C-60 tape. But 
Fve never liked this solu- 
tion because it seems to vio- 
late the integrity of the al- 
bum already recorded. IPs 
like finding a few extra 
blank pages at the end of 
Hemingway’s Far Whom \ 
The Bell Tolls and adding 
the tlnat throe chapters of 
To Have And Have Not 
Confronted with this 
problem in the future, l r ll 
(Plmse turn to page ' 



Demon's 100-mlnute cauette has 

€*Ktra llrrm 
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Add a splash ot color ED your life, with 
tH-nutifu ’ 

by STERUNG 1 ** " ™ 

Ry a color cata^, * 
send 50 cents, lo 
CotorSplasft 
Catalog, J 375 
Remington Road. 

Schaumburg, 

Illinois G 0173. 



AUDIO 

(Continued from page W 

be inclined to use Denon's new 1 00- 
minute blank cassette. This new 
length, says Dei ion, does not compro- 
mise tape performance. The tape base 
is still 8 microns with a coatingflnca- 
suring 4 microns — same as a C-30, 
Den on simply packs more high-ener- 
g>' tape into a cassette shell whose in- 
ternal components prevent drag. The 
HDMOtl costa $5, a price that's only 
50 rents more than Denon's compara- 
ble C-90 length. 

While Denon's C-100 is admirably 
suited to CDs under 50 minutes long, 
further checking of my CDs reminded 
me that many discs run longer. Dire 
Straits' Brothers In Arms album 
clocks in at 55:14 while James Galway 
ami The Chieftains play In Ireland for 
50:33. Any C-SO cassette will easily 
accommodate each disc individually, 
but if you like to fiL two albums on one 
cassette, only BAS? 1 markets a 120- 
minute metal-tape cassette capable of 
hi-fi sound reproduction. 

Alas, the world is not a perfect 
place for home tapers. The Crusaders 
and B.B. King perform live in London 
on Royal Jam for 67:2?. a length far 
too long either for both sides of a G-G0 
or for a single side of a C-120. If 
Denon, however, can get It) extra 
minutes onto a 30-minute cassette, 
then it stands to reason the company 
can pack several extra minutes into a 
C-60. The 70-minute blank tape 
length has to be just over the horizon. 

Sound Concept 

FunTs part lit ratup with speaker 
maker JBL appears to have whetted 
the carmaker's appetite for more pre- 
mium autosound systems. 

The giant automaker recently un- 
veiled its HFX Ghia Aerostat' concept 
van boasting a 400- watt sound sys- 
tem, Three amplifiers rated at 40 
watts per stereo channel provide 
power to three pairs nt midrange/ 
tweeter speaker combos mounted in 
the front doors, in the center qf the 
van and in the rear, An additional 80 
watts per stereo channel amp drives a 
pair of bass-producing subwoofers lo- 
cated under the middle two seats. 



Both a casaette/rece] ver and a com- 




CX1 preamp From dbx boans nkrw hhiftp in- 
put*. antf quiet nwchanltai sw^eUlng. 



pact disc player are mounted in the 
dashboard. Passengers, though, have 
a third sound source available to 
them A iiortabk CD player eejuipped 
with headphones Is mounted on a 

movable console. 

Ford says the sound system in the 
van has a sound pressure level ex- 
ceeding 105 db with total harmonic 
distortion of less than one-tenth of 1 
percent. Unfortunately, Ford also 
says there are no production plans for 
the Ghia Aentftar van, 

Born In The U.S.A. 

For those of you who like your elec- 
tronics home-grown, be advised that 
dbx is putting the proud name of 
Newton, Massachusetts, on the front 
panel of its new CXI audio/video pre- 
amplifier and RXl power amplifier. 

Manufacturing electronic home-en- 
tertainment equipment in the U.S- is 
like paddling into a tsunami. The 
wave of electronic gear produced in 
Japan, Korea, Taiwan and Hong 
Kong long ago swamped domestic 
producers. The economies of mass 
production enjoyed by Far Eastern 
electronic manufacturers are not 
available to domestic makers of home 
audio gear — and that fact of life is re- 
flected in the list price of dbx's two 
new products. The CXI costs $1500 
while the -100 watts-per-channei BX1 
costs $2500. 

In truth, a number of high-priced 
home audio amplifiers have been mar 
keted over the years by a variety of 
small, domestic audiophile compa- 
nies. It fa unusual, though, to have a 
product like the CXI actually built in 
the U-3, Besides its source of manu- 
facture, the CXI is noteworthy be- 
cause of the versatility if offers. 

The CXI can control up to nine sep- 
arate audio and video sources, and 
any source can be dubbed to a con- 
nected audio or video recorder. There 
are also three variations of digitally 
processed audio ambience, as well as 
Dolby Surround Sound. Other nota- 
ble features include a master volume 
control for all audio sources, a filler 
designed to reduce tape hiss or record 
scratch mess, and a sound, stage con- 
trol for manipulating the front left and 
right stereo channels. 

Inside the chassis, the CXI boasts 
five separately regulated power sup- 
plies. Surprisingly, no microproces- 
sors are used in the machine, a design 
characteristic which dbx claims elimi- 
nates unwanted digital noise. This 
same philosophy means there is also 
no remote control. Apparently, dbx 
does not consider even today’s fine 
solid-state switching methods up to 
snuff. All audio switching is clone by 
mechanical switches with gold-plated 
connectors to avoid any possible sig- 
nal degradation. W 
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Over 30 beautiful faucets for kitchen and bath, in rich epoxy colors, fired 
on at 350° to keep their good looks without chipping or fading. And with 
tough brass construction, a dependable Sterling design, proven for over 
50 years in millions of American homes. For more information on Sterling 
faucets, call 1-800-537-5445. 



STERLING 

PLUMBING GROUP JNC 
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ONE GREAT TRUCK LEADS TO ANOTHER 



Presenting the great new idea in fuUnsaie pickups the 
1988 Sierra frcm 6»/C Truck. 

Sierra s a full-size pickup <r the great GVC Truck 
tradition, with its tcomy three-passenger eft. Atvd rt ofa*3 
sucn advancements as electronic fuel sr^ectipfl on gas 
engines, a choice of standard v-6 dr optional W5 pcv^r, 
a standard rear-wheel anti lock braxe system (operates only 
rn two-.vnee drive-, standard shfft-on-the-fry tnstarTrad an 
4 X 4s, and more 

THE ULTIMATE SPO^T LfTjUTY FHQM GMC TRUCK, 

There's act^anced thinking ;n ouf S-15 timfrr/ toe ! h e 
kind that says a truly emeyabie sport utility <s the one that's 
at home wherever you are. 

With dtetindive sporty twro-^por styling, our jimmy also 
offers a wide variety of plush ^tenors and amen i ties Select 
a 4 X 4 mode and you can dress yours up and take it just 



about anywhere 

Where ail the* ts leading to. of coarse, a tup to ycur 
rarest SMC Truck dealer Buckie up. then get a good tec* 
at tne fine ieiectior cj 1 1 938 SMC trucks But be warned 
once yby vedrsco^-red juS now great gge Gf.'C truck car 
be, your second for thro or fourth) s __>•* atsc..* nectar: « 

See your dealer for the terms f „ * \J£‘ jfJB 
and conditions p* tHafttirted ~~ P- 'DW 
pc*vertra#r warranty* 

For a catalog and the. name of vour nearest dealer 
cat! 1-800-VALUE88 (i-BOO-825-83881 



IPS NOT JI ST A TRl CK AjWM( IRE 






FREEWHEELING 






Pontiac Grand Am SE Revisited 



O ur comparison 
tost of 10 Dully 
Drillers (PM H page 
71. May ’87) wasn't 
too popular in Ponti- 
ac, Michigan. In 
fact, some people at 
Pontiac Motor Divi- 
sion got downright 
angry after reading 
the results of the 
test, in which we 
[tilted In uf ihe 
small family sedans 
against each other s P hnnlfl 9 
Uj determine the bent buy 
in that market segment. 

As il was, the Pontiac 
Grand Am BE we tested 

finished dead I List in overall 
rating and ninth in our 
track testing, Pontiac felt 
that our choice of test vehi- 
cles was unfair, in that we 
hurl used a Mazda 626 GT 
Turin and a Dodge Shadow 
w i th a turbcK'hurged engine 
(the Mazda ranked first in 
the group) against the Pon- 
tiac we tested, which was 
normally aspirated. 

Hie fact is fc we asked for a 
Grand Am powered by Pan- 
tiac's turbocharged 2. Q- li- 
ter 4-cylinder engine, in- 
stead of the normal!)' 
aspirated 3J Miter Vfi en- 
gine in mir Lest cur. But 
none was available at the 
time of our test. The 3d Mi- 
ter engine (no longer avail- 
able for m w\ was rated 125 
hp at -1900 rpm and 150 Ibs.- 
II, of ton [ue at 2400 rpm. 
The turbocharged Four is 
rated 1 It5 hp at 5600 rpm 
anil 175 lbs. 'ft. uf torque at 
4000 rpm, So naturally, 
with 40 more horsepower „ 
Pontiac expected its turbo- 
charged engine to make the 
Grand Am perform better. 

Pontiac has since sup- 
piled us with not one, but 
two. Grand Am BE coupes 
with the a.fMiier turbo en- 
gine, One car had li 5-speed 
manual transmission, the 
other h 3-speed automatic. 
Pontine was right. The tur- 
bo-powered Grand Am per- 
forms sj lectactl tarty com- 



and smoking off the line on each acceleration run was rhe Grand Am SE * forte 



pared to the V5 car. The 
stick car ran the standing 
quarter-mile _ at Raceway 
Park in EngHshtown, New 
Jersey* in just 15,73 sec- 
onds at 88,34 mph. The 
automatic car was right be- 
hind at 16.02 at 86 mph. Ei- 
ther car would have ranked 
first in acceleration. 

Both Grand A ms were 
lots of fun Us drive at t be 
truck* too, coming off the 
line on each acceleration 
run with the front tires 
spinning am i smoking. Not 
only did the Grand Am took 
fast off the line, it felt fast. 
Those 115 Ibvft. of torque 
were enough to sock us 
buck into the seat and keep 
us pinned there until the 
end of each run. 

Out on the open road, the 
turbocharged engine Jut us 
drive in a very spirited 
man n s r r . N c i U mger wen? We 
hesitant to pass on 2-lane 
roads. There was more 
than enough power in cope 
with any road situation. 
Having this much power un 
tap under your right fool 
gives you a level of driving 
confidence you don't gel 



with a leaser power plant. 

Adding In the feeling of 
security is the SE suspen- 
sion. The spring and shock 
rates are very firm — and 
meant to be so. If you're 
used to a soft , mushy ride, 
the WE is not for you. You'll 
think il H s harsh. Yet, at 
higher speeds, this taut- 
ness in the suspension al- 



Turbo Four pumps pul TiS hp. 

lows yon to exert a modi- 
cum of rout ml over the ear 
that you wurft have with a 
mush suspension. And the 
fat P2 1 5i ; f 10 R 1 4 Goat ly ear 
Eagle GT tires acid to the 
secure finding. 

Lest you think we've 
found t he perfect car, no we 
haven’t. The most serious 
stud glaring problem with 



Monochrome palm and aerodynamic pieces give SE a Euro-look 



the car is torque 
steer. This is the 
tendency in a front- 
wheel-drive car for 
the front wheels to 
alternately spin and 
grip, spin and grip, 
when accelerating 
hard. The end result 
is that the front 
wheels {and the 
steering wheel) dart 
from side to side* 
It's an unnerving 
feeling and could be 
dangerous in an extreme 
condition. With all the pow- 
er from the turbo engine 
going through l he front 
wheels, the SE has a bad 
ease of it (the manual trans- 
mission was a tot worse 
than the automatic J. But it 
only happens when acceler- 
ating from a dead .stop un- 
der full throttle conditions, 
or on wet roadways. Still, 
it 1 # unnerving. 

Other than the torque 
steer , the Grand A m s neg- 
atives center on small con- 
trols in the interior. For in- 
stance, you canY use the 
electric seat adjust me nl 
very easily with the door 
closed. There's no room for 
your ha mi. For some rea- 
son. the radio's- equalizer 
Control is on the door. And 
the scats themselves just 
weren't comfortable. 

Lastly, there's the price. 
At $15,134, the Grand Am 
AE was already the most 
expensive car in our Kl-ear 
comparison. The turbo- 
charged engine adds an ad- 
ditional ¥1527. And we 
could manage only 15.4 
mpg during our rime with 
the cars. 

Pontiac says that it 
builds cars for dri ving ent ti- 
lls iasLs — serious drive r's 
Grand Am SE 
part way there, 
tint acceleration isn r L ev- 
erything aiul we hojie Pon- 
tiac will sa w off some of the 
rough edges. Then il wilt be 
a serious driver's car. 

— Joe Oldham. 
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CYCLES 





F2J? lOCO i Deliaba* framework 
Is seen In the lethnicai INu$t/d- 
llon above. The flame spars f left p 
snugly envetop the engine. 



In contrast, the new Va- 



il’ you were among them, 
the Lime has come to reach 
For the savings partook 
and head for your deiiier. 

Here's bmv we see the 
current Superbike arena: 
The Kaw asaki Niv^ja 1000 is 
both potent and sexy, but 
at 590 | Hsu iuLs it's inexcus- 
ably porky; The Suzuki 
GSX-R M00 is a relative 



BY NORMAN MAYERSOHN 



Yamaha 

FZR 

I L r s always seemed a trifle 
odd that the manufactur- 
er of virtually every Grand 
Prix World Champion ma 
chine doesn't sell a 1 -li- 
ter pure sports Super- 
bike in this country. 
Sure, the Yamaha 
FJ1260 has been univer- 
sally acknow ledged us the 
most livable Open Class Su ■ 
perbike to ride day in and 
day out. it's breath takingly 
quick In the quarter •’mile 
and seriously fast Hat out r 
but it lacks the full fairing 
bodywork and trick rectan- 
gular tulie frame w r [>rk of 
the technology loaders, In 
short. it has a definite im- 
age deficiency. 

But Japan-watchers in- 
the- know figured it 
wouldn't be long before Ya- 
maha combined the 5- 

valve-per-cylinder Genesis 
engine technology of the 
V Z750 rm it le 1 wit h an alu mi - 
num frame ami full-fairing 
skin in a liter-sized motor- 
cycle. And those whtfd 
been hanging note l heir 
money in anticipation of 
this event were amply re- 
warded at last 
fall's Cologne 
motorcycle 

show* 



Faint tdnefTie of FZR 3 W0 attracts more attention than you'd Uke, 



featherweight tit 503 
pounds, but its race-track 
ergonomics force the rider 
to grimace and bear ii on 
the street. Honda has 
tossed in the towel on its V4 
concept because production 
costs were high and owner 
maintenance close to- im- 

possible, Honda's replace- 
ment for the groundbreak- 
ing Inteiraptor* the 
Hurricane 1000, is a con- 
ventional inline Four with 
steel frame w ork, all 
wrapped up in a superslick 
fairing that may just bti u 
notch too far ahead of the 
buying public. 



1 1 Lei l i ei r rL jii i:?.rnLft 

more than just a melding of 
all the best currently avail- 
able technology. It takes a 
giant step forward with its 
Delta bos chassis layout 
— nothing else quite like it 
is available in this country. 
The two enormous frame 
spars, or beams, are imme- 
diately apparent when the 
FZR louuifi viewed s ide-on. 



Derived from designs cur- 
rently prevailing on the 
Grand Prix circuit, they are 
a substantial departure 
from the aluminum frames 
employed by competing 
models. While those are es- 
sentially alloy refinements 
of designs originally exe- 
cuted in steel rectangular 
tubing, the FZK chassis is 
built up from formed alumi- 
num sheets welded togeth- 
er to produce a massive, ex- 
tremely rigid chassis 
backbone, the steering 
head and swing arm sup- 
port sections are die casL, to 
cut production costs. 
Viewed from above, the 
fra me wi irk is. d c lu-s haj ml , 
and this, along with the 
box-shaped spars, Jed to 
the engineering depart- 
ment nickname. The name 
apparently had enough de- 
scriptive flash to please 
even the marketing types. 
The logic behind the Deb 
tabox design is fairly 
straightforward: The stiff- 
ness of a tubing chassis 
member is proportional to 
the square of the tube's di- 
ameter. Ounce for ounce, a 
large diameter, thinrwall 
tube will he stronger than a 
small diameter rod used in 
its place. The Dell a box is 
massive and thus gets by 
with thin stampings, allow- 
ing it to be both strong and 
lightweight. Yamaha first 
experimented with the Del- 
labox design rm the 1^82 
GWtil race bikes and re- 
lined it over the years, 



The compactness of the 
package necessitates a tow - 
er frame member which un- 
bolts for engine removal. 
The rear frame section, 
which forms the seat sup 
i port structure* unbolts in 
caw it ever needs to be re- 
placed, Altogether, the 
Ifeltabox chassis offers u 
high level of torsi tmal rigid- 
ity and a low of just 16 

kilograms (35.2 poumU)- 

Beyond the framework 
itself, the chassis is a pre- 
dictably upgraded version 
of last year's FZ750 r The 
rising rate Monocross rear 
suspension has 130 turn of 
travel, up 10 from the 
FZ750 of Iasi year, hut it 
has lust Lhe rebound damp- 
i ng ai |j us t me nts, Th e s ingle 
shfK'k m gas-charged and 
has threaded adjusters to 
permit tuning of the spring 
preload. Up front, the air- 
adjustable fork has 41-inm 
tubes, an upgrading from 
the ?5Q's 39~mm stan- 
ehinns — spring preload is 
again adjustable. 

An area of major change 
is the braking system. Last 
year's internally ventilated 
rotors are gone, replaced 
by enEjrmmis32P-mm fl Lift- 
ing discs up from. The rear 
remains at 267 mm. The 
floating discs, long used in 
racing, give mom for ex- 
pansion as braking heats 
them up, so they are less 
suscepLihle to heat defor- 
mation and fade r Powerful 
4- piston calipers do the 
damping up front. 

Overall, the large rotor 
diameter, the handsome 
gold- finish rotor hub and 
the trick calipers give a 
credible track-ready look to 
lhe stopping system. 

Taking yet another styl- 
ing cue from the racing ma- 
chines, the FZRHKHI uses 
3-s puke w heels W rapped by 
low profile radial tires. The 
w heels are cast with hollow 
spokes for lightness, and 
the front is now a 17-mcher 
instead of last year's 16, 
The tires carry a V -rating 
and measure 121V70VR17 
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up front and 160/60VR1H at the rear. 
Together with the wheelbase now re- 
duced to 57,7 in, (the FZ750 was 
58.5), the handling has all the right 
aerifications for quickness of re- 
sponse and accurate turn-in* 

When the Yamaha engineers de- 
signer) the full coverage failing they 
look extra to make it do more 
than just carry the bright red ami 
while paint scheme- Its aerodynamic 
form has mini mad weather protection 
for the rider t but it's full of scoops and 
vents to pull hot air from the engine 
bay. An added touch is a scoop just 
below windscreen level which sup- 
plies cool, fitsh air to the carburetors. 

The tifffl-cc engine is built on the 
same eases as the FZ750, so the physi- 
cal dimensions haven't grown. Bored 
out 7 mm and stroked 4.4 mm, it now 
h Eis a claimed u u tput of 1 hp , Zero to 

60 time$ of £*6 seconds, quarter-mile 
clockings of 10.5 at 150 mph, ami top- 
end readings near ItiQ tend to support 
LhaL The cylinder head has been re- 
vised with larger valves at greater 
displacement angles, and the com- 
pression is set at 11.2:1. 

At a wet weight of 525 pounds, the 
Yamaha is still heavier than the Su- 
zuki GSX-R 1100, but the FZ has a 
considerable edge on both the 582- 
pound Honda Hurricane and the 
Ninja 1000. The flash of inspiration 
that creates truly great motorcycles 
will surely strike again and strike 
soon, hut at the moment there is noth- 
ing to compare with the intelligent 
marriage of chassis and power plant 
technology found in the FZR1Q00. 




Charmed, I'm Sure 

Ii'ft foolish not to lock up someth ing an 
steals bio as a 2- wheeler when you 
park. But the popular, high-quality, 
U-shaped locks don't always give you 
room to secure the bike to a properly 
permanent piece of real estate. The 
Cobrelinks 8L. with a standard 5-ft. 
reach provides a bit more lockup lati- 
tude. Using case-hardened steel links 
over a braided aircraft cable for near- 
ly indestructible protection. Avail- 
able from theJ.J. Tourek Co. (1800-16 
Touhy Ave., Elk Grove. IL 60007). 
the lock uses a numbered 
circular key, registered 
with the manufactur- 



portion through the 
head adjusts snu guess. 



CobrflJJnki lock allow securing 
a blkr to an Immovable object. 




din t4u rtnatmbCf ram lHlt IeIl DintdV 0>:p rt j bn: il flu mi 




Tflnncis*e Whiihfr-GD-'S'O Pigor-Optfhlkd Bo+tlfd Jick [firnel Opstilkry 
LifP Motiow, Prdpnttfir, Route Lfrcfiburn |Pcp 361?. 'TeflflffEee 3? 3 52 



IN 1866, JACK DANIEL created the world’s 
first Tennessee sippin whiskey. 

Then something pretty unusual happened: for over 
121 years nobody did anything to improve it. The 
Jack Daniels whiskey you buy today has 
the same rare taste as when Mr. jack 
first made it. Which means its still 
flavored with cave spring water and 
mellowed through charcoal, drop by 
drop. For 121 years thats the way 
you’ve liked it. So, we promise, we’re 
still not planningany improvements. 



S M 
TENN 
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Spiral Staircase Kit 

I ow there’s an affordable way to trtfn » beautiful spb 
ral staircase. Tbt j Iron Shop offers ea^y-Uvinstal! 
sulitl niik spiral staircases in kit form. Tho cleverly tie- 
si^neil kits can be assembled by any competent ilu-it- 
yourselfer— no special stsir-buikling skills are required. 

Each kit prnviifcs evs-ry tiling that' s mj aired fur a nur- 
iruU instill Ian n n induilm^ UvwUj bsihastcrs. mi ling, cen- 
Lit hub components* Lop landing and all nm-s^ry harrl- 
uare. Kits are available in three diameter* — l h 5 and fi 
fL — and So three heights. The ] I -riser kit (8 ft. to 8 ft. f 
S' _< in. I, llf-riscrkii (8 ft., H in H inti fL., B in. j. and 13-riser 
kil «! Sift,, lit- j in. tn I it ft., T .- in.)u ill m'oinmiH IeiU: nearly 
all .situation*. The Jn>n Shop will also custom- moke ei 
staircase fin’ your specific space. The standard II- riser 
kit costs about $1475 nl ft. dia.h $lfi7U [5 ft. ) and $2725 

(fiiu. 

Tn install ei kit. first screw 1 he hasi* plain to the flour, 
insert a l-in.-diiL threaded rod and position the* oak plate 
over the rm! (below left). Then, add the 1-piece tread- hub 
part (below LfOilerjmul screw 1 jii place the baluster (he- 
lms ri^hs ). ( lun limit? in this maimer Lo cm n pie Le the stair- 
case. Fur details contact The iron Shu p, I'h-pL I'M-7. 
Box t^s. jin i Reed RtL, BmonmU T I J A liHMLH. 



An Elegant 
Door Prize 

As iht- popularity nf French 
doors continues to ^■iw. 
Wing Industries in t md sices 
a uiiii[ue Interior door that 
features beveled glass. The 
dour has a single sheet of 
t.cinfieml iilnsslluitstlivitl- 
fd ini n 1H sect in mi I tiles) by 
Y-shaped grooves. Thu : -- 
iiL-wule grooves are tut in 
emu side of the glass to cre- 
ate a beveled glass look. 
The lack of muni ins and 
mu [lions give the door a 
dean, contemporary look. 

The dour, called La Door, 
is constructed of l'-dn.- 
thick deni' pemdernsa j»im ■ 
that comes ready for paint 
or stain. It's available in 
four standard widths: 21 in. 

in. ($£!(»). :!2 in. 
(824di and :Ki in. (SffliU). All 
the doors are a standard Wfi 
in. tail. La Door is sold 
through home renters. For 
details, contact Wing in- 
dustries,. IJok Dal- 

las, TX 752: IS. Or. vail tu|J- 
frwtfOODUl-WlNG. 






A Brilliant idea 
In Lighting Hardware 

1 lores a clever new device that makes 
it easier than ever to install a hanging 
light fixture, (.’ailed liie Wire Light 
dEI5i, it allows you in connect and dis- 
connect a Lighting fixture frntii the 
ceil mg with a l wist nf the wrist . The 2- 
piccc device consists of a mounting 
plate and a mating jack plaLe. Wire 
the mount Eng plate di reel Iv to the eeil- 
iiig-mounUNd electrical box. 1 l fits 
nearly all l-m.-dia. junction boxes. 
Then, wire the lighting fixture to 1 he 
jack. To install the light and make the 
electrical connection, simply push the 
jack into the mounting plate and give 
it a twist. To remove the fixture for 
denning, maintenance or to paint the 
ceiling, simply untwist the jack, t'on- 
Uict The Wiremold Co., fill Wnodlawn 
St.. West Hartford , CT 061 111* i*i 
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“Sure it’s selfish not to share my Lancaster* 
But I can live with the guilt? 







When yon go to a lot of 1 rouble to get what you want , it's t vnly natural 
to keep it to yourself. And, Lancaster isn't an easy chew to find, Because it 
only limited quantity, it isn't available everywhere. It isn't 

Reason is, Lancaster’s basically a hand made chew. Hand 
fdcked and hand cleaned. 

And it ‘s guaranteed to have less sticks and stems than 
brand you're using, nr you'll get your money back. 

But. it's so moist, so rich, so full of flavor, you 
soon forget about the extra money and extra 
takes to find. You forget about the idea or 
sharing it, fexu 

And as for the guilt? Guilt? What guilt? 



to want 
s made in 



Hard to find. 
Even harder toshare. 





PRODUCT 

Reports have been received from the 
field where the combination of a 
Smilh & Wesson L- frame .357 
Magnum revolver and some .357 
Magnum ammunition has resulted in 
unacceptable cylinder binding. 
L-frame revolvers bear model numbers 
581, 586, 681 , 686 or 581-1, 586 1 , 

681-1. G8G-1.G66CS-1. 

Cylinder binding can cause a failure to 
fine. Mishandling a revolver while 
freeing me cylinder can result in 

accidental discharge. 

Cylinder binding can result from a 
number ol causes, including 
characteristics of an individual 
revolver or the use of ammunition 
which does not conform lo industry 
pressure specifications or is 
particularly fast burning, fiecenl 
developments in ammunition 
manufacture emphasize the 
production of .357 Magnum 
ammunition with increased velocity 
and greater primer sensitivity. 

Although there have been very few 
reported incidents of cylinder binding, 
in view of our concern for our 
customer's safety and the reliability of 
Smith S Wesson products in all 
circumstances, we issue the following 
warning: 

I N A SITUATION WHERE A 
FAILURE TO FIRE CAN BE 
CRITICAL — SUCH AS LAW 
ENFORCEMENT OR PERSONAL 
PROTECTION - DO NOT USE .357 
MAGNUM AMMUNITION WITH AN 

l-frame revolver bearing 
MODEL NUMBERS 581, 586, 681, 

666 OR 581-1, 586 1, 681-1, 686 1. 
686CS- 1 WITHOUT AN "M" OVER 
THE MODEL NUMBER UNTIL YOU 
HAVE HAD THE REVOLVER 
MODIFIED. 

Those who need to use their L-frame 
revolver under these conditions prior 
lo modiflcalion can safely fire 38 
Special ammunition. 

Smith & Wesson has developed a 
modification lo improve existing 
L-frame revolvers This improvement 
enables them to fire all .357 Magnum 
ammunition, currently being 
manufactured to industry 
specification, wilhout cylinder binding. 
Shipments of L-frame revolvers from 
our factory after August 21. 1987 
already include this improvement. 

You can check if your revolver 
includes this improvement by looking 
at the left side of the frame when the 
cylinder is fully open. If your revolver 
has been stamped either with a " 2 " or 
higher number after the basic three- 
digit model number or with an "M" 

52 



WARNING 

above the model number, your revolver 
includes this Improvement and does 
not need modification. If your revolver 
bears the model number 581, 586, 681, 
886 or 581-1, 5B6 1.681-1, 686 1, 
886CS-1 without an “M" over the 
model number, it does not include t his 
improvement and you should have 
your revolver modified. 

Smith 5 Wesson wifi modify your 
L-frame revolver Iree of charge lo 
eliminate the possibility ol cylinder 
binding with 357 Magnum 
ammunition. Law enforcement 
agencies wishing to arrange for modi- 
fication of L-frame revolvers should 
call the special toll-free number, 
300-458-6469 (except callers from 
Massachusetts, who should call 
collect lo 413-734-0244), Other users 
Should send their revolvers to a Smith 
A Wesson Warranty Service Center, 
specifying “ L-frame Improvement 
Program" and enclosing Itieir name 
and return address. 

It you need to obtain the name and 
address of your nearest Smith & 
Wesson Warranty Service Denier, 
please call the special loll free 
number sei up for the l-frame 
improvement Program. This number, 
available Monday ih rough Friday 
between 9:80 a m. and 6:00 p.m. 
Easierntime, Is 800-458-8469 (except 
for callers from Massachusetts, where 
il is a collect call to 413734-8244). 

One of ihe modifications lo improve 
the L-frame revolver is the installation 
ol a new hammer nose, This obsolete® 
all old L-frame hammer noses (part 
numbers 4702 and 7513) and all old 
L-frame hammer assemblies (part 
numbers 3366, 3378. 3380, 3382, 3391 , 
4722, 4723, 4726 and 4720) in field 
parts inveniorles. Superseded pans 
should never be fitted imoa modified 
revolver as inis may result in 
malfunction, it is essential for safely 
lhat you return these obsolete L-frame 
hammer noses and obsolete L-frame 
hammer assemblies for a Iree 
exchange to Smith A Wesson, Service 
Department, 2100 RooseveH Avenue, 
Springfield, MA01101. Do not return 
L-frame hammer-nose bushings from 
your spare parts inventory inasmuch 
as they are useable in J, N and 
K-frame revolvers which are not 
included In this Product Warning. 

We regret any Inconvenience this may 
cause. Smilh & Wesson's first concern 
is the safely of its products and the 
protection of its customers. 

Smith&Wfesson 

SPRINGFIELD M A OMOtf-ZZiig USA 
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Filter Saver 



kLT&EN 




Ejuttnd the Hfe of your shop vacuum niter* by 
protecting them with a removable screen. 



Shop vacuum filters are easily punc- 
tured by nails and other sharp debris 
picked up when cleaning. You can ex- 
tend the life of your filter by covering it 
with ordinary window screen. Cut the 
screen a little longer than the circumfer- 
ence of the filter and slightly wider than 
the height. Wrap this around the filter 
and secure it with two wire bands as 
shown. To clean the filter simply re- 
move the screen —Robert R, McKay 

Removing 
Broken Screws 

Embedded wood screws with broken 
heads can be removed by using a thin- 
wall plug cutter to cut a circle around 
the screw. Then, chip away the wood 
inside the cut and remove the screw 
with pliers. The hole can be filled with a 
wood plug or wood filler. If you don't 
have a plug cutter, you can make one for 
use in a drill press from a 2 in. length of 
steel tubing. Drill holes (about %- in. 
Elia, for v-iri. tubing) through opposite 
sides of the tube. Use a hacksaw to con- 
vert these holes to slots. Next, file the 
slotted end to produce two teeth as 
shown in the drawing. Slightly bending 
one tooth out ansi the other in will help 
prevent binding,— 1 Walter E. Burton 



A plug outer can aid in removing broken or 
E?rntredded scr ew*. MakeyOur Owvn out of ■/>- 
ln,-cPl*, steel tubing as shown above. 
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NR1 Trains You At Home — As You Build Your Own IBM-Compatible Computer 



SET THE KNOW-HOW 

VO SERVICE EVERY 
COMPUTER ON TINS PAGE. 




LMmffce Basics tfce Nil 
Woy-and Earn Coed 

Any Brand of Cwnpvter 

The biggest growth in jobs 
between now and TO5< 

According to Department of 
Libor estimates, will occur in 
the computer service and repair 
business, where demand for 
trained technicians will actually 
double. 

You can cash in on 
this opportunity— either 
as a full-time corporate 
technician or an inde- 
pendent wrvice^erson 
—once you've learned all 
(he basics of computers 
ihe mi way. NRIs 
practical combination o| 

"reason-why" theory and 
"hands-on" building sk ills 
si arts you with I he funda- 
mentals of electronics, I hen 
glides you through advanced 
electronic circuitry and on into 
computer electronics. Ynu also 
learn lo program iti BASIC and machine 
language, the essential languages for 
troubleshooting and repair. 

Mai Computer Systems 
framing, Only From Nil 

No computer stands atone. . .it's pint of 
a total system. To really service computers, 
you have to unckTsland computer s>^m.s. 
And only Pi HI include a powerful com- 
puter system as part of your training, 
centered around the new fully IBM 
compatible Sanyo 880 Series computer. 

You slart wi|h the slcp^by-tfep 
assembly of the new. highly rated fully 
IBM compatible Sanyo 880 Series com- 
puter. You install and troubleshoot the 
“intelligent 1 " keyboard Then you assem- 
ble Ihe power supply, install the disk 
drive, and add extra memory to give you 
a powerful 256K RAM system. The new 
ftftl computer has two operating speeds: 
standard IBM speed of 4.77 MHz and a 
remarkable turbo speed of H MHz, mak- 
ing it almost twice as last as the 1 KM PC. 
IVext, you’ll interface the high-resolutiuri 
monitor and begin to use the valuable 
software also included with your com- 
plete computer system. 



liM ., < hPfl.ii'WKi 
rerrtkHV 



CDflMjrpI 



EplM rl n P#QiiiHI#d TlGdtmirfcAl Epnan 
IrtCG. htc. 

Jtanfe ■ nil Iha Urots MG RmitIfiGU 

7 T.*TJrti □! CitoiIm. I* 

MAH rl G RU 'l tW d 1 ■ uilmTiiiV uf 
OMPAD COfflfputBr LuickvbIhh' 

IW- Gill iFchnolHiw-s. Inr 



no need in quit your present fob unlit 
ynuYe ready lo make your move. Your 
training fa backed up by your personal 
NKi instructor and the NRI technical stalf, 
ready to answer your questions 
and help you when you 
need it. You get it all with 
NK| at-home training. 

100-Page Free 
Catalog Mis More 

Send the pfsstngei^iid 
reply card today for 
NRJ’.s hig. J0(l-page. 
co tor c pita log on NRfs 
electronics trainitig, 
which gives you all 
ihe faeis about 
NRI courses 
in Micro 
enmputers. 
Robotics, 

Data Com- 

Tnimiratitms, 

TV/Audio/ 

Video Servicing, 
and other growing 
high-tech career fields. 

1 f the reply card fa missing, 
write to the address below. 



Your NflJ tDlal E^s-t-E-ms framing fneludM: 
* Nfli Discovery Lab t a design and moddij epulis - 
Your teuMunctHwi digrltl multimeter wilh walhjou 
imough Jnslmcltofla en audio Up* * Digital look 
probe ter uisuil eaanilnasksn ol ktybonte oireuits * 

The newesl Sanyo BBG Series Computer vdth "intelli 
genl" keyboard and 360 K doubledenaHy, douhle airinri 
disfc drive * High rtsululion ■nooocbmme monilof ■ 
ROM. 356K RAM ■ Bundled software mefudng GW 
BASIC, MS- DO 5. WordStar. C a IcStv * Reference 
mpnuels. sc heffij ttes. *nd blte siied lessons 



Schools 

VMsjjw Mill C'nii mi ii nij I xkiciiljim tVnfef 
3S!5Et Wismnsin Avrruw*. MV 
Washiiifliun.DCZOOIfi 



Well Give You Tomorrow. 



m 



II all adds tip to confidence- 
building, real-wnrld experience 
thnr includes training in program- ^ 
ming, circuit design, and peripheral 
maintenance. You'll l>e learning atjout., 
working with, servicing, and trouble- 
*hs h rtai ig rLn entire computer sysiem— 
monitor, keyboard, computer, disk drive, 
power supply— in ensure lhal you have 
all the essenlial skills you need lo succeed 
an a professional computer service 
technician. 



Ha Evunmii Her fieri 

■HMMalf In 



This is the kind of practical, hands^u 
experience th?Lt make you uniquely 
prepared, wilh ihe skills and confidence 
you need lor sum You learn at your 
own convenience in your own home. 

No classroom pressures, sm night school, 



NEW 



HOM&4RTS 








Ram&zrtsjnc. 

Si BHtJicr KUhI DEALER 

Npw JcrM-v nWS INQUIRES 

INVITED 



RAMP PARTS KIT 

NocfFlnJmd .tfirlirTq rmwrr. ErJIr^ incJWblrTWPf 
=mr Horryrlprjr ATW Thr iv itw 1 

W*i rrwkf Uur Lfy binding fiMCTpS EhdE JpT Sfiuqqly 
ii^rnM T,nlgdrr\. In.^Jirej vurt.icrv ix yrejtt Tfrytirt 
br e,wily ^sembiwl fjcm Ewnconimnn 2 * fi'Mrwi j 
ftftmpwn Kd 

fan mrur 1 pirjJiflnm^ wun tfirfhnrf plnrifc TfK' Mmp 
end .iriows equipment toioli smnolftiy roof rifxn (he 
IrwcliT^iLifAc MOfflkj equipment arid mafetisis iv 
r^jPX) tflfrt witfi R.imprin'i 

Toe rjrmps ^veiy wr^uHe. us*? rhem tor tempo 

I irv wOtMf FVW MIT >*J Of IMth ^pplwTH *" lSOM"> N'.IVir^JI 
| tv rrntr'r of (hr *tpp\ npr ti ft ir fnrit lr. if hi fljmq-MrK 
wrr^s rtfe also i jrcMt on ine job TNy ymootn the w.*y 
r-rjH wticeffHnttws and hand bucks of carrying he r wy 
irwlrrMh rmm nnr Jitw'I In rWKrtNET 

Kltvarp mnnuf stored fromiluiLly HiqM 
remift' Miefiqih eslrucied sunninum The m mp psvn 

.ire rfpyqnpt I Eri Iinli fvnidy luynur pHnnkC and Ef n. 1 

h;iffto-Hrr is supplied C 30 95 

Payment Method <# A V m 

Arid S * EJE i per nrdrr Inr ihippinq ar*l E^iniJIif kJ 

m aes f/*j U5 Tax 

No ur hiu U(-.irnJ □ - " P ~" □ WHH» 

n Oetk Cp Mcjfsry Oifcr [f^s4j(r Id RrffrfjdffiS. tix. \ 

U f h-^ mlir '.rji 
^.[TLIILP)- 

F i|.iiUMMir.\rr 



1-flKJ .«2 FiWir 

■I * I I 1 1 t- - V- 1 : 



nr* 






lMUlte«WCT 




* Up To 50^ Greater Towing Powgr 
» Significant Miteags Increase 

* E^cellenl HIGH ALTITUDE Power 

* Increased ElfiCEency And Engine Life 

* Emissions Legal In Atl 50 Stales' 

* 1 2 Monlh / UnJim ited Mil eage Warranty 

* Nationwide Dealer Network 

FORD 6 . 9 L TURBO SYSTEM 
G M 6. 2 L TU RBQ AND FORD 6 .9 L ROWE R PACK 
ALSO AVAILABLE 

-C A p ?! EXEC GRD ID 1Al-L> iD IK1 1 



QUALITY PRODUCTS FOR 30 YEARS 



BANKS 



diesel turbos 



25 MPH FASTER HILL CLIMBING 
15 SEC. QUICKER PASSING 
23 SEC. BETTER ACCELERATION 

( 0-55 MPrtl -TRAiLER LFFE Magazine 1 ,'BS 



Drop in lor a demonstration rkde or cun lor the name ot your B^nks authorized dealer. 



bAnte 



■ - SIMPLY, . . THE BEST 







FOR FREE INFORMATiON: -- gale banks CNRiNEtNiMe 

Gale 6 anKe Engineering, & 4 G Duggan . Depl 650 . A;u$ 3 . CA 91703 1816 } 969- 9605 
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Snow Shovel Guide 

Smw shovels work fine when usijcI un 
concrete or u^phall driveways. Bui if 
your driveway is jrravel or limestone 
like ours, ynu r [] find that you scrape 
away the surface as you rthovel. Ynu cun 
solve the pr<sh]em by keeping the blade 
edge about v* in. off the ground. Simply 
cut 1 we] hardwood runners with muncl- 
ed frrsnl ends ami m>tch them to accept 
the blade as nlit>w r n in Lhe drawing. Then 
attach the runners to the snEiw shovel 
with w r nod screws. 

—Ed Krzysik 




Unstaining Concrete 

Here's a method for removing m! stains 
on concrete, Firat, wipe up any surplus 
oil and then wet the area with a solvent 
such ns painl thinner. Next, spread a V*- 
sn , layer o f cat 1 j tter over t he area, t ) se a 
boon) to compress the titter and provide 
better contact with the concrete. In a 
few days* you 11 Tim I L he stain absorbed. 
The cat litter will be dry and can be 
swept up aiul reused several Limes. 

^Walter LoewEn 

Save That Garden Hose 

Time, again, to atari winterizing 
chores. U H s templing to just discard 
some things at the end of the outdoor 
season, like worn, leaky garden hose. 
Save it! One way of recycling it comes in 
the spring. Hun wire through piece* of it 
to use with stakes for supporting newly 
planted saplings. 

— Frank -4 nuium 
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Pure Joy 

(And we’ll deliver... tomorrow morning) 



.1 sup*' rhiyuiilicij dtxlrtinif 
ta^nmieni h pownfd enough topn> 
itti against iralflc radim miniaturised 
enough to slip into a shin pi icket. 
I'teautiful enough lo win an inler 
mien; jnul design award and sidvanced 
enough, thanks to its j%.>phiMLraied 
Rashid rejection Linruiiry, [n obsolete 
the detmors of ^ ot her maker. 

Then imagine finding one with 
ynur name on ii. 



Money- 

Snt Anpbcr? 

MuntT M.iv IWT livi-'d 99 

Tl un^s Tllifl AniLT^ ,ms M_slu- St'M AJj l il I hr*P 

iMtliK, srt-jlLWi- 1 S^Lh N-^ htK jn'LlL j[li 

M^n'fwn m rhi‘iri.a L r^.-.L>urfHfH i iiUrtx^vf 
nliLlnunpfi ill miinjit- iha'ir nuri^L 1 - 1 ir jn ii m 
uuLMjndinniir pkiwI ihnv they have nu h-i-II 
km hkh IprtHTwn kmI n iuniiTpan " 

n-ii? K-tw i Ih imiudixl i^sspnin 



PASSPORT Iills exactly' whar the 
discerning driver seeks; superheieio 
dyne perihrmance with tumpleie 
Rashid rejectii mi. On duty, it ma in tains 
a crminvendaftlv low pn >tile, only 
0.7S Inch mil Sr's aboul the su.e ol a 
raffle iapr 

An instrument pn elding so much 
pmtectiotn always diesis the sime 
response Pure Joy 



Others niaypul ItdifletenlK In 
April, ot r arid [irit vr reeled mile of 
(he latest radar detech >rs Oik e again 
IWHPOKI' was rated highest These 
mapudne experts said , ' At 129^ Jiret i 
in hti tlk“ farEory- it's the nvcxst expensive 
piece of electronic pn - iteition in the 
group, hut It’s worth every nickel in 
loadgotng peac e of mind’’ 

This good r^putalion keeps get 
ting hetirr In June. The Foiituki 
ranked HASSmFTl flrsi in atnmpansnn 
of U defectors, saying, "It remains 
theSiaie of the An. a true quality 
pn duel. Ament :ui mgerluirv ill iLshra 
Installing PASSPORT LsestsY JuSi 
dtp ui visor or windshield, plug n>t< i- 
the lighter, and lW%S3 J OKT is t m guard 



Toll Free 800*543-1 608 

I St hi FYiWam I J|wti. Sjt Sun 1 ? tflG t-isi \ 

PASSPORT 

B*D^H'RfC(!VFB 



$295 I d I rvs, ,t.i\ f im i 
sfifl+islv higher Infjmrta 




Cincinnati Mkmwate 
Department 
< >ne Micnjwme Pinza 
Cincinnati, Ohio ^2-4 L > 9^02 



I \ i re J c iv is . 1 1 Sf > i kit a mi in Itmci n 
toyoujhegiver 1J MiNPOKl dtH^n'i 

I Ive l ip lo yi mr highest hr ipes U if 
anv wm m within ^ > days. |i rsr ^-ikl 

I I hac k Well refund all ol'yi iur money 
and yt ?iir ret 1 1 rn shipping 1 1 win i he re 
are no hidden charges. 




Hen-'s nne m lie RAkSKIKl 
advitmage we deluer MAsSI^ORT ts 
deigned ;md made hy ns, and \\v sell 
it dlreuth' \* > vnu % ^ \thi tan ;m ikl 
x~n K.vded stt ires .rrkl ^airmg in lines 
Jus! call us loll tree Well pay ft ir ship 
menf h\- 1 l\ and a gifi i s avail 
able at nn extm charge Orders in b\ 

^ Oil pm tiistcTn lime Mi ind-u thmugli 
Ttklsuy gen mt the same day 

♦ Chernigh 1 deltverL' LsgiurnrHeed 
hy Fetk-T^il F.sq-Kress for tmlv il«) 
esitrsi. So nn i ran hast- mr FASSPOKI 
romomw morning if uiu ehtxise 
Wrih six ipping this e.is\: lASN^OKl 
takes the hassle t mi i ?f gmng IKH 
the best pan is still that special 
moment when die WTapfimg is tt >m 
aw:iy Ptire hv\ 



« iprriwi 








- Chuck ■'feather 

A maintenance- free Pefca barfe^ and money bode — (holfe a deal 
worth charging down ho your retailer's for 



Buy a top-qudfly DaJco Freedom tv Dura Fbwer 50. 60, 7? C 

or toytiger battery between October IS and December 19 1987 
and van get a $5 00 rebnie Charae a 40 ■ series hniiery and o S2.00 rebate is you 

Vour AC-Delco retailer has rebate coupons and details. Coll 1-800 -AC ■ DEICO 
for the retailer nearest you 

Whfe ynu'm tU a nr\ ask aborrt the mnnijlodiprers expressed limited nationwide 
warranty that apples to oil batteries 

All requests must be received by December 31 1987 So shop soon and get 
charging with AC -Delco 
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Voyagf 



WAI M T LWAH Ci * 

- -v-II^F C RANKING • • ■ 
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OUTDOORS 



BY JOE 5KORUPA 



Surfcasting 



Power-pendulum vMnq lj (he key lo ipftgastlng. &eh* to w*ter ( I |* 
swing linker forward. ch#n back over head m then begin Udrarm 



swing |^]. As feet and laras pivm |4], transfer weight ID left foot for 
flrwil overhand mod on fSj. then hold for the follow through (&]. 



I Ron Ami no longer plays 
IV mi nordeugue baseball , 
hut he's sliit a power hitter. 
In IftKo, the 42-year-old 
Arra hit nnE j 727 ft, 11 in* 
He didn't Uw a Louisville 
Slugger iind didn't crush a 
sphere of hard rawhide. 



Bu l i f he’d bee w slant i i fig on 
home plate, he'd have put it 
out of any major-league sta- 
dium in the country. 

What Arra was using 
was an 1 1 Vj-fL graphite 
fishing rod. and what he 
sent flying waft a 5 V Hxuiiee 
teardrop lead sinker. 

Arra is one of the fore- 
most praclitionero of long- 
casting, a recognised tour- 
Tiamrni sport in several 
etai ntri es ar n u ns 1 1 hc j w i > i '1 l I . 
His IH8S east set a U.S, re- 
cord that still stands. 
Though he recently lost the 
national championship Lo 
Lnu McEnchero, of Beau- 
mont. Texas, Arra is a A- 
U me former champ. 

After witnessing l he 
Siren Longc&sting 
National Tournament* in 
Knlispell, Mo at an a, and be- 
ing impressed by the gar- 



gantuan casts I decided lo 
take a closer look at the 
growing spoil, Strom as 
fishermen know, is a mono- 
filament fishing line made 
by l hi Font and the current 
sponsor of the bngcasting 
tournament trail. 

I traveled to the 
Cape Cod Town of 
Hast Sandwich. Mas- 
sachusetts* Arrays 
home. There, Arra, 
an architect unit 

woodwork contrac- 
tor attempted tu 
teach me the key 
to longcasting — 
lIu 1 |TH)wer^h. i iuluium 
I awing. 

The longcasling 
awing is truly an im- 
pressive silhlH lc Lent. 
Its a rumples, 270 
swing that sends l, he sinker 
screaming off the rod in a 
high vector that travels a 
distance greater than the 
length of two football lie It Is. 
Not surprisingly, it's not 
easy to learn* But alter si 
morning of embanking 

misfires, I Was able to im- 
prove my casting distance 
by more than 1(H) ft. 

A mi, a Siren staff pro, is 
a patient teacher. He 
shower I me how the cast is 
started with your back Ui 
the water, weight m light 
foot, and rod angled to 
swing the sinker forward. 
The next sequence is ac- 
complished by lilting the 
roil back and swinging the 
s inker over y our head . Tin s 
backhand- ft it h pendulum 
motion flexes I he rod and 
loads it with tension. 

When the rod is fully 




flon Arra U S- word holder, ia*s iratfe 
ifetfmiqur than strength to tait 700 ft 



loaded, you begin pivoting 
your hips, transferring 
Weight to your left fool , and 
whipping the rod around in 
a base bail dike swing- Fi- 
nally. as the sinker follows 

hind, you finish with an 
i iv erh and cas ting mi Hi u u , 
releasing (he line when the 
rod is [minting sky ward at 
about 45*. 

Timing and technique, 
though vital, are only half 
the story. Proper equip- 
ment is the other half. Ann 
uses about 20 yaixls of 50- 
pmuid line, as a shock lead- 
er* tied onlo 'M HI yards of 12- 
jjoundline. He uses an 11 ‘-li- 
ft. Zziplex rod. made in 
England, but begin nera cm 
use any whippy siirf-casi- 
ing rod with u limber tip. 

Arra also uses u bkiU 
casting reel with a thumb 
flange spook and he modi 
lies it by removing (he lev- 
el-wind mechanEsm. Begin- 
ners, however, can use a 
spinning reel with level- 
wind still attached. 

Speaking from experi- 
ence, considerable distance 



is gained by using as many 
of these techniques as you 
cme] comfortably handle. 
And iks well worth the i j f- 
fcuTi because longer casts 
allow you to explore more 
water and increase your 
chances of catching fish. 

Another reason uy give 
longeasLing a try is l fie ex- 
h i I arat i ng ex pe lit mce i j f 
whipping a sinker no( of 
sight with a homorun 
swing. After a white you 
might Snd yourself, like 
Ron Arra, swinging ys 
much for world records as 
for fish. 

Dream Machine 

There's a special feeling 
about driving a customized 
vehicle. Shi it K s nut surpris- 
ing that mitdijorsmeix have 
i>een jiersonalizhig their 
rigs for years. 

NowOhev rolet has intro- 
duced a special option pack- 
age that transforms a basic 
Suburban into a custom rig 
ideally suited for hunters 
and fi she nnen. 

ti'jrim i\mt lw fHTij* *L 1 } 




New Suburban has opE I on path ages for hunlerc and flihermen. 
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Introducing the Dodge Power Ram 50 
Sports Cab. The new extended cab that 
beats Nissan, Toyota and Mazda at 
the! r own game. Ou r hard-ch argin family of 
import trucks has a new addition. In! reducing the 
Dodge Power Ram 50 Sports Cab. The extended cab 
import pickup built to handle jusi about anything you 
want to pul away Including its competition* 

The most room up front, when it comes to 
inside moves. Power Ram 50 Sports Cab is the 
leader of the pack. With more front -seat passenger 




Dodg o ffl&nn 50 Sports Cat 



MaTITfTVitT S’TWJEJ 





room than any leading import extended cab We don 1 
skimp on comfort either So we include cloth bucket 
seals. Full carpeting. An adjustable steering column 
And tinted glass. All standard. 

The biggest payload. Our Sports Cab beats up 
the competition in the cargo department, too We give 
you a massive 1,650 lb. payload For a standard 
carrying capacity none of these other import 4x4 s 
can even hold a candle to. 

The most power. Power Ram 50 Sport s Cab's 
2,6 titer powerhouse has the most standard torque lo 
lake you to extremes No other Japanese pickup 



going has a bigger standard engine . All this muscle 
is hooked up to a rugged 5-speed gearbox and a 
2-speed transfer case. And mounted over big 15-inch 
tires and wheels. 

The new Dodge Power Ram 50 
Sports Cab. When you're ready to 
really put it all behind you, just stop 
by your Dodge dealer, And see how 
our extended cab pickup beats the 
competition. Inside And out. 
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Dodge Import TVucks. Wtfre going places. 



BUCKLE UP FOR SAFETY 



Qiv‘SIOn DF CHE-r}t(Cr MOtOPt 





OUT DOORS 

fCmttiiuwtl trim 

Powered by a 5.0- liter, 306^u iji- 
engine, this sure-fmted 4x4 OuL 
rioorsman has front brush guards with 
fog lamps, roof rack, rear-door tad-- 
der p outside spare-tire mounL load- 
ing lights and more. 

One version of the Outdoorsmin, 
specifically designed fur hunters 
comes with hiking storage compart- 
ment? for rifles. shotguns and hows. 

The fishing-option Oul doorsrtian 
| ia ckage i nd u i U *s w a t l -r \ i n u >f, seg 
merited, heavy plastic compartments 



along one side of the cargo area. On 
the other side are two storage units. 

Suggested retail price forapre-cu^- 
tnmiEerl Suburban is £13,512. 

Boats And Speed 

Two things are well known about 
speed. One is that it's a super adrena- 
lin rush. The other is that it kills. 

World powerboat rating suffered 
21 deaths in the past 4 years in three 
of its fastest classes and several bad 
crashes have rnnirml ihis year 
111 June, four racers baiTd-rolled 
on Lake Ponteh art rain, in New* Or- 
leans. during a single offshore rare 
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STEP INTO THE FUTURE WITH &®GT!T£. 
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HOT MELT GLUE GUN 



r ht? LOCI JTE' Cordless Hot Melt Glue 
Gun is Qrmpb' the most convenient and 
versatile glue gun ynu will mr use 

* Never agd^n worry atiouL tangled 
power cords 

* No hotlines to replace or recharge 

* Lightweight, -easy- to- use 

* Works with any aLandard size 
glue stick 

* Includes power base; work stand 

* One year kmiLed warranty 

* Made mU.S.A. 

Also tram LDCTlTP — a superior line of 
Hot Melt Glue Sticks designed specifj- 
caiy lor the robs you need to do. Avad - 
ah ie m 4 " and IQ" sizes 
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But this events rather than being 
tragic, signaled *he dawn of a new 
age, A new driver safety system was 
deployed in the boat that crashed 
worst and no one was killed. 

The heat* American Dreum, carry- 
ing Peter Hidalgo and David Marcus, 
barrel rolled and slid upside down at 
bfl mph for 30 ft. before righting itself. 
Yet, tnjth driver and throttlemun 
emerged unharmed. 

What saved these men from serious 
injitry was an experimental, enclosed 
cockpit restraint system, which uses 
an V - ! 6 fighler canopy for protection 

The three other boats that barrel- 
rolled also had safety systems, but noi 
the enclosed Fib fighter canopy and 
these racers suffered significant, but 
not permanent* injury* 

Dragbuater*, like offshore racer*, 
are also becoming safety conscious. 
The International Hoi Boat Assn, 
now quires a safety capsule in Top 
F uel Hydro boats for the 15W7 .season. 

A new focus on safety is a healthy 
and timely trend for all segments nf 
boating, including pleasure boating. 
Larger motors anti greater speeds are 
an apparent trend at] over the water- 
ways. Recently, a modified bass boat, 
equipped with an Evinrude XI 1 151 1- 
hp outboard, set a new world record 
by running ftLftST mph. 

Sh« hck -ab si yrhi i ig s eats nr id s t eeri ng 
columns, automatic fire extinguished 
for inboards and stern drives, and 

crashproof windshields are just a few 
safety features , if made more avail- 
able, that can gn a long way toward 
keeping pleasure in pleasure boating. 



Totally Hip Pack 

■lust when you think you’ve seen ev- 
cry thing - in the worirl of hack (lacks, an 
innovative company like North Face, 
of Berkeley. California, comes out 
w ith Totally Hip— a modular back- 
pack made of upper and lower por- 
tions that can be used independently. 

The 3-in- 1 system separates into 
two individual units, The bottom unit 




is Used as a fanny pack and the top as a 
flay pack* Together Lhey form a full- 
sized* conventional 
Totally 
4 pound*, 

capacity of 2GQN eu, 
in. and is Id in. 
wide * 27 in. 

Suggested 
price is SI 80. 



Backpack s-epar Jiei Into JneJtprntJcnt units. 










Save Gas, Save Engine with “POLY” 



The following introduces one of ihe 
most fully tested and proven gas saving, 
friction-reducing engine treatments ever 
to reach the market! 

Tho Secret is 

"ftjl/ 1 rijshort for poiylclraniMiroelhylcnc 
(TFEh the slipperier substance known to 
man. (1981 GuIkss Book of World Rec- 
ords), Fetrolcm Corporation, makers of 
Slick 50. invented a way to permanently bind 
this slippery chemical lo your engine with 
one treat men E. Juki one quart of Slick 50 
can reduce engine friction, increase gas 
mileage and horsepower and reduce engine 
operating temperature, causing your oil and 
engine in last longer. . . plus it reduces 
metal wear, defraying costly overhauls, 

Years of Tasting and Use 
Hava Proved It Itua! 

Slick 50 has been thoroughly tested in in- 
dependent laboratories and out on the road; 

The March/April 1982, p. 35 issue of 
"Consumer Digest” magazine stated. 
"Slick 50 does reduce engine heal and ordi- 
nary wear, and our informal tests indicate 
that it will improve gas mileage hy about 
2 or 3 miles per gallon;" 

One of the country's most respected re- 
search institutes reported applying a power- 
ful ultrasonic cleaning process in a Stick 50 
E rented engine and were surprised at its per- 
manence. "We actually expected the J¥tn> 
Ion Slick 50 TFE Resin coating to also be 
removed H but later found it was still there M 

"Dune (Julies & Hoi VWfe" magazine 
April 1983 issue records the res tills of their 
one year testing of Slick .50. 11 We can indeed 
say scientifically that Slick 50 does work, 
and that at does seduce engine wear! . . . for 
the price of one treatment when compared 
to engine rebuild, we feel that you fc d be 
money ahead using Slick 50."* 

The Federal Aviation Administration has 
fully accepted a similar product for aircraft - 
Slick 50 Aircraft Piston Engine Treatment 
(FAR #3349), This FA A endurance lest 
simulated 1400 hours of engine use. 

The power technology laboratory at a 
leading southwestern university stated. 
^Sliek 60 does increase horsepower tmd 
decreases fuel consumption in tests Hone at 
the university.* 

The Space Shuttle Columbia uses the 
chemical "poly” in its gcani and bearings 
because u is the only chemical lubricant 
which can withstand she heal and corrosive 
elements of space.. 

Perhaps most dramatic of all is a torture 
test overseen hy the Automotive Services 
Council Tor Pennsylvania and shown on 
WIVE television. Three cars with 75,000 
u> 129,000 miles on them were treated with 
Slick 50. Six months later ihctsil was drained 
from each vehicle, and The cars driven wi th- 
ou I the oil plugs for about a half hour. The 
water temperature never rose and the en- 
gines sustained no apparent damage. 




RGAS AND DIESEL EHGIIA 
1 U S QUART/.946 LITE? 



There isn't room here to tell you about 
the dawns of other tests proving that Slick 
50 is everything we say. However, if you're 
still skeptical . send S3 . 00 to cover printing 
and postage costs, and we'll send you de- 
tailed test results plus actual letter?; from 
users who report how Slick 50 saved their 
engines and saved them money! 

It's Easy to Traat Your Engine 

A few minutes before oil and filter change, 
add Ehc engine flush you gel free with each 
older to clean out i he engine Let i he engine 
idle for 5 minutes. Then drain the oil, change 
the filter and add the proper amount of oil, 
less one quart Add one quart of Slick 50, 
drive for 30 minutes, and leave it in the crank- 
case for at least 3.000 miles. As Erie engine 
operates, the oil carries the “poly" 1 between 
the pans where it is burnished into the pores 
of the metal. 



Only On* Treatment Nece&sary 

It's permanent, so you do it only once, 
not each time you change oil . One quart of 
Slick 50 will treat all standard 4. 6 and 
8 -cylinder gasoline and diesel engines. 

Works with Most Oils 

Slick 50 will work with all pci m leu m- 
based oils and all synthetics compatible with 
petroleum- based oils with the exception of 
graphite oils. However, once an engine is 
created, ynit can go back to a graphite type 
if desired. 



4 Ways Slick 50 Saves You Money 

Your actual percentages may vary depend- 
ing On your driving, vehicle condition, 
weather and geographic location, but no 
matter what your conditions. Slick 50 can: 

1. Increase mileage 

2. Increase horsepower f small economy 
can; and forge RV\ really need this) 



3 . Reduce ope rat ing temperatu res , thus in- 
creasing the lubrication and life of the 
oil and engine 

4 . Mint mize or el i mi nafe costly overhaul s 
by reducing engine wear 

Up to 90% of the engine wear on a car 
can be caused by lubrication starvation cars 
experience when first .started before the oil 
begins to circulate. Slick 50 can eliminate 
this problem for less than theenst nf two 
tanks of gasn 

SHck 50 Will Not 
Affect Your Warranty 

Slick 50 is suspended in an excellent grade 
of petroleum oil which meets or exceeds 
cvciy r manufacturer** engine warranty re- 
quirements. fn add it ism, this oil carries an 
American MroEeuru Institute service classi- 
fication 5F-CC-CD. 

There's No Risk with 
Our Mon ay Back Guarantee 

Use Slick 50 for 3000 mile* If you don't 
notice an improvement in engine perform- 
ance. return your invoice with a short note 
telling why. for a prompt full refund - no 
questions asked 

Profit from Selling 
Slick 50 Yourself 

Here's an opportunity in make handsome 
profits. Having such solid lest result* from 
major institutions make Slick 50 easier io 
sell than many other products. Free dealer- 
ship information js sent upon request. 

For purchase or further information 
call toll-free 1 400-525-8624, esl 1 1 (in 
California 1 - 800 - 233 - 9559 ) or send to; 
Progressive Energy Corporation* 255 
South Beni Avenue, #B- 1 , O^pC PM U7 
San Marcos, California 92069. 



Yes, I want to improve my car's performance 
and save my engine — rush mo risk tree 

One Slick 50 at £3995 + £4.00 shipping 
and handling. c*\\t Rr^drnrs wan c Saieaiji. 

[ .. Give me tree shipping and handling lor my 
order ol 2 or more ai $3995 each. 

C Check CO D. C Visa/MasterCard 

Card # 

Exp. Dale 

Namu 

Address 

fGrtffl street ^ p QZSrtil# far tfR-S delivery} 

Cily State Zip 



Progress^ Energy Corporation 

S$S Soul h Bern Avenue *B-1 Depi Pmtit 
San Maccg*. California &20G£ 

CALL NOW. TOLL FREE l-ea i D-S25-Afi2fl 
IN CALIFORNIA TOLL FREE 1803 213 *553, 

• 13HT '-'roeiPMivr Li firijy Cuifl 





H- 1 f 6 
10 67 ' 



IMAHH-iA 1 

10 72' to 62' 



LENfi I H 



U6 10 42 

TOUfl COST? 



I 1 H. 0 C 1 

S1r2Q 



54.40 57.60 



116100 

65.20 



12 MPQ 

103.20 



*2-T^- lo *&- 
youa COST! 



*9900 

33.00 



43.60 



JM1 WH50 tispGi 

S 3 40 SO.OO 63 . 6 D 



830300 

M 3. 20 



4610" to 5i J 

rauft cost; 



1 73.00 

23120 



(243 30 

37,20 



RB 0 O 

105,20 



* 2 MQfl 

tlS.20 



130600 

m.zo 



i ! 2 h 00 

51,20 



&il'B r to 60' 

YGUfl casir 



172.W 

2620 



11"2 . 

40,80 



>:* 1261 SC f 



i265.ua 



1313 m> 

tJ 12 & 



( 3 M OD 

T42.0A 



60- US' Ip 66 ' 

your cost* 



S 77 OT 

JQ.flO 



Si id do 

44.00 



S 12&00 

5F.20 



SlBflOO 

75.60 



§202 00 

fiE -80 



:ilK.OO 

122-40 



% .; i ,- 

133-60 



S9E4DC 

143,20 



10960 

35.60 



19? 1X3 

30.80 



na?oo 

56. JO 



liJT.Kl 

70.60 



1202.00 



*? 6 &oa 

107 26 






S 350 O 0 

143,20 



IU 4 .H 

153.60 163.60; 



72 UB r ID 70' 

YOtffl COST! 



liJE-uO 

54-00 



1166 . 0 P 

6720 



1202.00 

56.60 



12 ' : 00 
86.06 



S26910 

103,60 



I Jill .DC- 

1 52,40 



14 . 06 - 3 U 

174,46 



HOT. DO 5 

; 40,60 j 



I 3 ?Ei 00 

110,06 



12 z?.m 

90-66 



V ! Of- GO 

42.40 



55.60 



ail.®- tow 

YPUH COST? 



¥29' 00 

110-40 



isiroo 

2 P 4.66 



¥ h 9E DO 

78,20 



|U 31 H }0 

136.80 



5114 KJ 

165 ,frP 



520500 

,63-60 



8351.00: 

T 60.40 



¥28500 

114.00 



¥323 00 



tMDCfl 

JO4P0 



8190 :>j 

76,60 



i:os:o 

02,60 



5219.00 

0760 



1299 00 

110.50 



1339.00 

fJS.60 



¥190 DO 

731*0 



120 T 00 

102.80 



? 2 i-i -HO 

65.60 



SZrfjrx 1 , : 

110.40 



13U00 

125.20 



*3M.Dfl 

156.80 



1522 00 

200 . §& 



114 H 0 ' 10 ljp- 

YO UR COS 17 



:(133 00 

33.26 



120100 

03.20 



12110 00 

10720 



s?Haoa fiofioa 

115l 26 123.20 



i J ?■': 00 

ISt. 80 



70->,'B r lo 04 ■ 

YOU FI COS If 



1&2 l'fi' EP lOB” 
YOUR COST* 



109 -ini' la- 1 14 ■ 

YQUR COST i 



SB 1 iB ‘ Id 72 ' 

YPUfl COSJi 



Qf> -‘fl ' H-j ( 9f. ' 

YQUfl CQ57 P 



96 -liO" IP 102 ' 

YOUR COST! 



Bali makes them beautiful. 



CM$I(S/MINI BUNDS 



The Name To Look 
For In Blinds' 

home 

OFFICE 

RENTAL 

CONTRACT 



OFF 



LIST 



PRICE 



INCLUDING THE LATEST IMPRESSIONS" COLORS 

* CUSTOM MADE TO YOUR MEASUREMENTS? 

* AVAILABLE IN 148 CUSTOM COLORS? 

* FREE UPS SHIPPING IN UAJ 

* SHIPPED WITHIN 7 WORKING DAYS! 

* UFETIME NONSTOP WARRANTY! 

* EASY 70 INSTALL! 

‘ ALUMINUM SLATS & WAND TB.T CONTROL. 1 



CUSTOM-MADE BUNDS AT LOW READY-MADE BUND PRICES ! 
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Tp Order By Mall Send Check or Money Qrdtir aldhp with Quanfctty oi each &i ze Iwidlti tat, men height), in Inches ufJng 4 melal ruler! Siaio )| Inalda pf Quttlda 
mount. Color nams & number such as flp&e #060 Free UPS shipping in *8 Steles up fl 5 M wir*e Larger blmds shipped mPlOr Freight lor S 35 Flat Tale-any ouanttSy ! 



CALL Off WRITE TO QET YOUR EREE CUSTOM BLfND WFQRM*TfQN Wit 

Your FRtfc kM cr>m$i ODfnpl«te WCOlDI Onion, ho* tom tisvit 1 inalell and nr-dar iPrmnl 



In Va. (703) 892 0556 or (703) 892-0966 
(800) 445-1830 Order Toll-Free! 

Credit card members can order by phone 
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BRADD & HALL 

PO BOX 10643 

ARLINGTON, VA 22210-1643 
Quality Window Fashions 



MEASURING FOR A PERFECT FIT? 

1N51DE MOUNT- To rrwpunl BUI BlledC nvuda ytXji 
•window Tram* your *indgw flhpuJd be *1 l^ar f 
derp |Mom biJiTipi* n. righf.j 

1 I Ilb opgrung **f 1 H 14 !hre« places Yop. 
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flimonsHDna *1 II t* yfluf width 
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TjII Specif l-NSJOE MOUWT an ardw foim 1 

OUTSIDE MOUMT: TP rTKXjnl Rail blinda ur. vuli 
wilt or molding 

1 Measure the- tixatl widlh and n-iM de-si'Bd c^erl.ip 
auch Air molding widSh Eci -I'.nids width ll thnro .r. 
no molding. mrommerKliKJ overlap 15 *1 least! I r j " 
isflr SlMKiry -ClUTSfDI MOLINT on orpBf lo-m 1 

2 r.iH^urp ihg etiaet length Irom ai least 1 1 .. 
spii'fl to siir For windows wiinout slllft add 1 V 
fllDW. MUTE : t y-Oup window hamc prOjE^lft OuE 
r^Oafi IhS wall, yt-u rrwy netfd Id apocily olana^n 
b'ackrlB BO fi .u bl'^dS will c-kiar ttm rrame 1 

COHIfiOL LUCAUOHS Standftrd COhirol lOCiflj&na 
will be prov^ed unless .ndiCAKci dlhpfwiBa 1 I'W.jniJ 
Tilter Pn Mil, till GOid Oh right | 

CAUTION: Do hPl larLifi Jkfiy dedrclhon^' Ttwi laclPry 
will make lllc atldwanrcfL Ed mnsiirn prapRf Ijj 1 
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New Wings For The President 



fcJBJFichitA, Kansas— When 
mm former Pttesidettl Ron- 
ald Reagan flies westward iti 
hi* home stale of California 
on January 21, I9W9* he’ll 
ride aboard a brand new Air 
Force One* 

Two Boeing 747-200fts 
wore recently selected to 
serve intci the nest century 
ms the plane for presidents. 
They were flown from Seat- 
tle, Washington, in Wichita, 
where they'll be outfitted 
and painted The twci jumbo 
jets-^&cheduled fur delivery 
in November 1988 and May 

American president! Jnio the 
2 1st century will fly aboard a 
gleaming Boeing 747-20CB, 



Edit™ Un’i Colt 
CBnt?ilxjtEKi JcnruHei Oosaclm 
Mikiir EjIIom % f NnJUiK Ji \h 
Eppmgef. Olh' P^vri, ii^PH^ir 



1989 — wilt replace the two 
Boeing TD7-3Z0CS that have 
flown six presidents since 
October 1%2.. The second 
7CI7 was added to the execu- 
tive fleet in 1 1*72. 

The 747 thus enters m 
elite .viable of historic air- 
craft, Theodore Roosevelt 
was the first president to fly, 
FDR the first president If? fly 
regularly, making the first 
transoceanic flight by mi 
American chief executive 
aboard n Boeing 314 Flying 
Boat. Roosevelt flew domes- 
tically aboard a Douglas C-54 
■Sky master dubbed Sacred 
Com, and his |>oripniE>Lic 
First Lady flew in a convert* 
cm) R-24 homhpr called the 
Guess Where II. President 
Harry TViiman’s plane wii: r a 
DC-6 named Independence 
after his hometown in Mis- 



souri* and Dwight Eisenhow- 
er, the only licensed pilot to 
occupy the White House, 
flew aboard a Lockheed Con- 
stellation Model 749 named 
Columbine II. 

The presidents' new air- 
plane will boas functional— if 
not more grand — than its 
predecessors. Air Force 
spokesmen decline to divulge 
detaslH ill mhjl Air Force One 
for obvious security con- 
cerns, but [ hey indicate the 
747 will be powered conven- 
tional!} 1 by four General 
Electric CF6^0C2Bl en- 
gines, each offering n6.7“?(J 
pounds of thruat. The air* 
craft will have an nnrefuelcd 
range of more than +KXMh 
miles. ttcdf-suffickmcy in re- 
mote regions will Ik.- en- 
hanced by a second Garrett 
auxiliary power unit in the 



tail and self-co ntainef l air 
stairs that cm be deployed 
from the plane's lower deck. 

Nearly IflHHI &q. ft. of inte- 
rinr space will he taken up by 
[he president's stateroom, 
|K-rs[;mu] office > conference 
morn und lavatory. Two gal 
leys will serve the remaining 
"N piissengers anti l £\ crew- 
members, which include the 
ground personnel ill hi travel 
with the plane. An emergen- 
cy-ircatment medical facility 
is also onboard, along with 
soph isticatod comm l j nt ra- 

tions equipment, including 
secure voice terminals and 
cryptographic equipment. 

These anti other Air Foiice 
Une electronic component!! 
are stat e-* tf-l he-art— a p p ro- 
priate for u plane that udil 
carry mir naUrm's chief exec- 
utives into the 21 fit century. 
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TECH 

UPDATE 



Signaling 

Submarines 



Su liny v ale, Call Furn ia— The 
problem is as util as the nucle- 
H*vyt How do you com- 
m jiiici-lI with submerged 
uhrnarines? Lockheed may 
ave bund an answer with 
the Submarine La*er Com- 
munication System* Its elec- 
tro A i| itical a n teimn ( ] sic- 

tuml) nctjusis the focal 
length of a signal-cany itig la- 
ser emanating from a satel- 
lite in High Earth Orbit. Km- 
cusing the laser allows for 
optimum optical signal Iran*- 
mission. It will permit se- 
cure, real-time communica- 
tions links between ground- 
based commander and subs 
ssL operational depths. 



Scanning The Brain With Light 

Lorwlon. England — The technology developed by scien- 
tists at University College Hospital may one day help doc- 
tors limit brain damage among infanls born premaiurely- It 
consists of a scanning device lhat uses infrared light and 
ultrasensitive sensors to measure ihe flow ol oxygenated 
blood in the brain. When the tight is directed toward the 
skull, all but a minute fraction of (he light is blocked, The 
amount of light that gets through is a function of how much 
oxygenated blood is present in the brain The infrared sen- 
sors a re a bie to detect these traces ol remaini ng light, which 
helps determine how much blood is reaching the brain and 
whether corrective measures — even surgery — might be 
needed. Unlike X-rays or other medical imaging devices, 
the infrared scanner can be used continuously, and may 
have an application In correcting ailments involving mus- 
cles, kidneys end hearts. Doctors also predict a use in the 
emergency room to determine the extent of head injuries 



Scanner that memim the flaw of oxygenated WooUIn the Drain. 



Lockheed Jattf/optks antenna 




Tilt-Rotor * Alflwn T40S turbine locked Jn new tilting («t Hand, 



Tilt-Rotor 
Attitude Check 

I nrl mm\ h> lb, 1 ml hi m — The 
engine* aboard 1_ht a V-22 Os- 
prey tilt-rotor wilt move 
through a 205° an 1 as the air- 
craft makes the transition 
from Vertical lx horizontal 
flight. 

Thi^ unusual requirement 
will | iluce ext rat jrd i nary 
strains an Inhriiatioii. elec- 
tninka and furl delivery. Tm 
make uurt* the Osprey's twin 
turbines are up to the task, 
engineers at General Motors' 
Allison Gas Turbine Division 
have developed a tilting test 
stand to Etta tie sure each TJ(HS 
rolling off the assembly line 
meets quality contrcil. 

Alt attachments to the teat 
stand move with the engine 
— fuel, lube, water, yards of 
instrument wiring, an ener- 
gy -absorbing water brake, 
even the multi-angled duct 
work that channels exhaust 
i »u id i ns t** . The fir a n i-h haft -hp 
T4i*fe will be mounted in the 
Qsprey'a win grip nacelles, 
which will swing from verti- 
cal to horizontal. The engines 
will be mated Lo a pedal 
transmissions that will drive 
two, 3-bkiled airfoils. When 
the nacelles sire vertical, the* 
airfoils act like high lift heli- 
copter blades, giving Osprey 
the ability In take off in an 
extremely short area and to 
hover. As the nacelle* are 
i ilted horiwnt ally p Osp rey 
can fly from u in AW mph in a 
matter of seconds, assuming 
the speed and range of fixed- 
wing aircraft. The Osprey 
will serve the Army and Ma- 
rines in infantry transport 
and aimed assault rules. The 
Lilt-rotor will jlIsx join the 
Navy Lo conduct sintLsubrrtsr 
rine warfare- 



Materials 
Handling 1995 

New composites usrd in a va- 
riety of high-tech Industries 
often require aubatantial re* 
vision in conventional manu- 
facturing theories. Northrop 
t-erp.V new nickehmnkl 
spray gun is a ease in point. 
The device sprays metal 
flakes on a mold used to form 
The composite parts for the 
vu itical fin tip on the K A-lM 
Hornet strike fighter. The 
s| iray i i ig 1 i] >e m L i m & rtq ilia's 
the mold so it can he used 
over and over again wit hunt 
costly, ripie-coniiilming re- 
plucemehL 

The spmy-gun in novation 
joins the many new’ plus tits 
currently being introduced 
tu aviation. At Bell Text nm, 
engineers are creating plas- 
tic panels that will eliminate 
I Li building steps. 

New manufacturing tech- 
nujuesalsn require new pro- 
tective clothing. Dlie-plece 
suits integrating coveralls, 
gloves, eye protection, a 
hard hat and breathing appa- 
ratus are used to help put to- 
r lay’s composite aircraft on 
the flight lines. 




Morthrop's niektl-moltf spray, 
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Yesterday's 

Engine 

Tomorrow 

Hampton, Virginiu A lEHh 
ccntun Sc-ntti^h minister 
tnmn j il Buberi. Stirling ij* 
with thu- concept. 
Take a 'forking gas" like hy 
rlmgen m\A run St through a 
mpid heal ing-simU-rm] ing 
cycle U) drive u pi^toru The 
prucettf, involving J 'e\ter- 
nal" cum hurt int], ullimateJy 
transmits power Ln an out} ml 
i4is! ft . The Slirli iig e up nr n k - 
*\ iiire^ vi tv little uir a making 
It an idea! |H>\verpLmt in 
shd ri- In ininli li m -du ration 
submarines* ft appearal 
must! recently in the French 
ci mi me rn i a! submersi ble 




Lcmyiwyi Siirling-powrred van, (left], and Stirling exposed, fright |. 



Saga I fc and i> being mnsirl- 
eneil ftir a new Swedish at- 
tack suh Ht-injjr designed far 
the Aualndian navy. 

But the Stirling's mnsrt 
promising debut fame re- 
cently in a standard U.S, Air 
Fnrt e transport atmri van at 



Langley AFB, The Stirling- 
rquipfied vehicle opemted 
mom than 1CCKI ham's and mn 
on a variegated diet of diesel 
fuel, uiiLeiided gasoline or 
aviation. IT 4. The engine has 
no carburetor, sparkplugs, 
catalytic trim verier nr m li f- 



fter, so maintenance is low. 
Air Force testers also point 
out the engine's cool exhailsl 
tempera litres, which may 
have an impact on the hat Lie- 
field. Low L henna I sipia 
lures help vehicles rna^k de- 
fensive positions. 








Lasers At Work 



Northrop s 5-ajtfs litan^um cutting laser. 

New York, New York— Lasers are making the slow but 
steady transition From laboratory novelty to industrial tool. 
And nowhere is ihe technology more promising than in the 
field of industrial composites, where new shaping and han- 
dling procedures are continually being developed. Ai Nor- 
throp Corp.'s Aircraft Division in Hawthorne. California, an 
BOO- wait. 5-axis laser is learning howlo work with advanced 
materials that are difficult lo machine with conventional tools. 
The laser trims a titanium beat shield for lighter aircraft (pic- 
tured). Computers handle the enlire operation from initial 
programming lo final cutting. 

In other developments, advancements in laser optics are 
beginning to make an impact on the computer and communi- 
cations Industries. Scientists at St. Andrews University in 
Scotland have just developed a laser that shatters the world 
record for the shortest pulse, a breakthrough itiat could help 
lasers lake ihe place of liny circuitry embedded on computer 
Silicon chips. The laser pulse lasts a mere 1 9 femtoseconds 
— Or 1 9 quadrillionths of a second. The laser beam was re- 
flected Ihrough a senes Of seven high-quality mirrors St 
Andrews scientists say the quick -pulse laser could also toad 
to uttrafasi optical logic devices, optical mod u lain rs and opti- 
cal switches. 

In other optrcs-refaled development, engineers ai Edin- 
burgh's Heriol-Watt University have crested a parallel digital 
optical ci rcurE . While strides are bei ng made to pack more and 
more circuitry onto a silicon or galium arsenide computer 
Chip, particularly through the use of X-ray lithography, HerioL 
Walt researchers predict lhat practical limits In chip density 



are coming soon. 

When compuier 
manufacturers run 
Out Of memory space, 

(hey l| no doubt resort 
to laser ophes 
^ 1 on the shop- 
r «m floor, lasers are 
taking up ihe conven- 
tional tasks of bend- 
ing and shaping met- 
als in manufacturing, 
ihe smallest 
commer- 
wa$ re- 
developed at 
University of 
in 

Leicester. England. 

Weighing onty 100 kilograms, ihe 5-krlowati carbon-dioxide 
laser can be focused to very-high-pow er densities For rapid 
automated culting, welding and heal treating. With a normal 
CO ? laser, an energy pump excites CO? molecules. 

Wien l hose molecules relum to normal. Ihey emit a specif- 
ic wavelength of light. A mirrored resonator intensifies ihe 
Itgh t , which is ihen tocu sed i n to a beam . The sma II s iie of 1 he 
Leicester laser could mean a potential scale-up lo 25 kilo- 
watls, increasing ihe power — and ihe usefulness — ol lasers 
in the workplace 



St Andrew! 
quick-pulw laser. 



Manipulating conventlDnaf rrwtab with convent lortal lasers. 



ft/ 
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in certain quartern, nr- 
sea re hers a re repi >rt i n g sc i me 
sULTtw in cmuling the liuser 
hat tie slat j^in nf tomorrow. 
Skiemtetji at Lockheed Mis- 
siJes iS SpgCf To., have ile- 
vploped the L^rg* ■ Optics 
Demonst ra i it i n Cx[ it ri me nt 
I LODE h The device shews 
how a laser btnm can he fn- 
ciiseiL A I’Drurntratcd laser 
is the result, which may min 
May have the ability to dis- 
able il hunst-jshase [TBM. 

Laboratory 
Flea Flickers 

Ji h at’ffcp New Yi irk — While 
the rest of the work] devises 
a scheme fnr getting ru\ of 
fleas. | i^rusilfi Insists ul the 
Cornel) University School rif 
Veterinary Medicine are de- 
veloping w avs to pmpuguU 1 
them in Ihe Inh to see what 



Flying In 1995 — And Beyond 

Seattle. Washington — Airline execulives are finding out that 
they' II have to come up with same pretty attractive induce- 
merits to lore passengers in the next decade of deregulated 
air travel. 

Boeing and Sony, wiih T rans Com Systems, are helping to 
attract passengers with a unique inflight entertainment and 
cabin management system lor Boeing's midrange 7J7. 
Boeing recently postponed full-scale development of the 7J7 
because of lack of orders 

But the 7j7‘s onboard individual 4-m. flat-panel CRT dis- 
plays will be located on seat backs, allowing passengers the 
freedom to select such diverse entertainment alternatives as 
movies, television or five TV showing the Night deck during 
takooH and landing. The visual sysfem also indudes seven 
videogames 

Multiple stereo channels are also envisioned for audio en- 
tertainment , and passengers will be able to order meals, 
drmks and duty-free goods. They will also be able to consult 
gale directories, review ihe status of conn eel mg flights. Or 
consult a moving route map. 

Individual consoles will be tied lo a central cabin manage- 
ment system designed to decrease flight attendant work load 




Ttie Bodng/Sony TJ7 entertainment system. 



TECH 

UPDATE 
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SDI's 

Latest Strides 

Svnnyva] e , Cxi] ifbrn i u— De- 
*1 lit i j ni i^gi v i i ig* es | imser I 




Lockheed scientists with LODE. 




A common cat si.iiks the common-cat flea In a Cornell lab. 



make* thorn tick, Tho nivih- 
I 'I l (Mil IS NtS Ilfcl ri <Hlb I 0- Wllllt-L I 

glass nii-m brane feeder rent- 
ing im ii Htuck of sieves. To 
substitute fnr animal *kin F a 
plastk and purufTm mem- 
brane is slrek-hed atrru&s the 
feeder^ Inner chamber, Sd- 



c-mitits huM fresh, warm ;irsi- 
mjil blutut Jtnrl tbv dvviee be- 
comes n feeding trough for 
r. In eij Hiinr I * of (l os is, R esesi nch- 
<*r.s have already li-arned i hut 
il IIl-ei l j ejti gruw from jin egg In 
Lin egg buying mdult in less 
Ihun £ weeks. 




Alrlfnc passenge f tt^E of tomorrow. 



and increase passenger service. The computer-based de- 
vice gives flight attendants instantaneous information on 
passenger needs, keeps a food and beverage Inventory for 
both (light and ground crews and keeps a cabin maintenance 
report. Another maintenance control compel er being consid- 
ered for the 7J7 monitors inf fight faufls. determines ihe cause 
and proposes a cure. A computerized history of each aircraft 
is Ihus generated and maintained 

The head of she Boeing- Sony collahoralion will be a com- 
pact head-end unil lhal stows conveniently in an overhead 
rack or in a Jocker. The unis will consist of banks of 8mm 
videotape recorders, videogame banks, CD and audioiape 
reproducers and a master conlro! panel with backup video 
display unit. This type of ml light fodder will no doubt be com- 
monplace by the time the National Aerospace Plano be- 
comes a reality. 

The aircraft will have Ihe ability to Ply Iransalmospherlc" 
from Los Angeles lo Tokyo in 2 hours, or, in some versions, 
achieve Low Earth Orbit Passe ng er comfort wi II be critical to 
passenger safety aboard ihe NAP. Accordingly, Weber Air- 
craft recently sponsored a competition to devise NA P s inierl- 
or accommodation The highly molded reclining rocker is Ihe 
result, pictured ITs just the kind of seat airline passengers of 
the 21 si century wifi nde pasl Mach 25. 



ta 
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Parar Point chute ) right) 
uses ram-air canopy. A 
Trammltt^Cootr&Jlef 
f below) ta used to 
guide a payload to 
a pinpoint landing, 



Air 'Drops 

Pennsauken. New Jersey 
—Mountain climbers, ojcplts- 
ratkm teams and military 
sped a] ft trees units can now 
have added security in the 
field with an innovative ner- 
vo-eontrgllerl parachute df^ 
livery system, The Para- 
PninL consists of a ram-air 
canopy and rigging for the 



payload, an airhome guifE- 
ance unit CAGU) and a 
ground -based Transmit! e r/ 
Control (T/C)* The VC- 
equipped ground controller 
ran manually guide the para- 
chute in for a landing, or acti- 
vate Para-Point's simk-uiI 
autopilot few ui re for an auto- 
matic landing. 

In automatic mode, the 
T/C becomes a homing bea- 
con that steers the canopy to 
within £00 ft, of recipients on 
the ground. 

Borne exercises call for a 
parachutist to carry the TC, 
which is activated eu route. 
The provisions chute is then 
released, which dutifully fol- 
lows the Trausmitter/Con- 
l roller tua Ending, 



Here In Surveillance Role 

Marietta, Georgia— The Air Force Arr Deleose Initiative 
(ADI) wil I develop ways lo detect. track and destroy low- 
level bombers and cruise missiles lhal have low radar 
cross seclions. Lockheed’s airborne phased-array radar 
antenna, being tested now aboard Ihe CM 30 -derived 
High Technology Tesl Bed (KTTB), is a key element in Ihe 
Air Force drive lo spol penetrating aircraft Phased-array 
antennas produce a radar beam ihat can be scanned m 
various directions simultaneously to I rack exlremely small 
targets in ground duller while searching for new ones. Lock- 
heed software programs can simulate how the 45-ft. phased- 
array antenna's radiation pattern will be alfecled by wings, 
engine nacelles and other aucrah appendages. HUB is also 
helping engineers evaluate new heads-up displays, special 
high-pressure hydraulics and new large-diameter props. 



TFw phased-array radar installed on a Lockheed I C- 130 . 




Elenromagnerk: armor or future nre projectiles at hypervelDdty. 



Bringing SDI 
Down To Earth 

Washington, II. G.— Electro- 
magnetic rail gunw arc- being 
actively researched as the 
linchpin for the Strategic De- 
fense Initiative. A projectile 
Is places! between two paral- 
lel copper rails, and a direct 
current is sent down the rails 
in opposite directions. This 
seta up an elect nimugnetic 
field that drives the projec- 
tile forward at exponentially 
inmNising velocity. Some 
planners from the U,S. 
Army anti the Defense Pro- 
jects Research Agency 
iDARPA) think the electro- 
magnetic concept will work 
on a mobile armored plsL- 
form. The ail vantage ? An 
electromagnetic gun would 
develop mure than BOIH1 
joules of kinetir energy . Orn- 
vcntinnal ballistic arms now 
generate only 4o00 joules. 

Uut there are drawbacks, 
skeptics say electromagnet- 
ic armor would require too 
much power— and would 
therefore weigh too 
much — to he of muc h use. 



However, Ksunjin Aerospace 
Corp. Is developing a "coil" 
gun which requires lesy pow- 
er to achieve similar results. 
The Km man coil operates {in 
the principle of a “traveling" 
electromagnetic wave in 



which small segments of the 
coil — integrated into the bar- 
rel of the gun— itre elect ri- 
fled sequentially. This re- 
sults in m reduced energy 
requirement as compan.fi to 
the typical rail gun in which 



current must he supplier] to 
the entire length of the rails 
continuously. 

Will it work on battlefields 
of the future? Proponents 
call it "the greatest invention 
fli nee gu npowrle r, 11 EO 
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Our 6 year warranty 
on powertrains is 
backed by 7 years of Quality. 




FORD 



MERCURY 



LINCOLN 



Since 1981 owners of Ford Motor Company 
cars and trucks have reported fewer problems 
than owners of any other vehicles designed 
and built in North America! 

Not just when they’re new but 
thousands of miles down the road. 

And all our new cars and light trucks are 
backed by a 6 year, 60,000 mile powertrain 
warranty" 

That’s what happens when you make 

Quality Job 1. 



* Bused uu un average o] nwnrr-nTjMrtrd problems in a srrteainr surveys ol HS- J H7 iiiueHs (Indgrtcrl mid bulli in Nurtli AmiTirn. 
* *Ri-slnrl Ions and deductible apply. Ask your (kviltT fora copy of this limited warmnly. Buckle up— Together we can save lives. 








We test the 7 entries in the rapidly expanding family van market. 

* 



S o what if it4otifts like the container your 
Corvette was shipped In? The average mini- 
van packs two to three times the cargo vol- 
ume of an equivalent-length compact se- 
dan, comfortably seat* seven or eight adults, easily 
tmvs your bass host and sips frugally Trout the gas _ test, too, from slalom to fuel economy . The Caravan 
pump all the v^h1le P " posted the best handling figures, mostly because of 

Inhere are now seven minivans. on the US. mar-, its superior Eagle GT tires. Fit those on the Aero^ 
kef . The three American vans — from ford, Ghrysr star and Astro, and our track lest would have been 
ler and General Motors— are comparatively big, a 8-way toss-up. 

brawny and luiitfh t with VS engines available and Bottom lino Ls + the three American vans are a 




tow-ratings up to 5000 pounds. At the track, the 
Astro was a tenth of a second slower than the Aer- 
ostarin the quarter-mile, a tern h of a second faster 
than the Caravan. 

The three were evenly matched in every other 




VOLKSWAGEN 



MITSUBISH 



toss-up. If you're looking for :m H- passenger car, you 
probably want a Dodge ( ’uravan. If you’ll looking fora 
high-atyleall-rfj under that ’^equally at homo at I he lum- 
ber yard or the country club, you want a Ford Aerosta t'. 
I f heavy hauling is priority one, the Chevrolet Astro is 
the van of choice. 

As it worked out. out three Amen ran minivans all 
ranked about the same, ami the three Japanese clones 
grouperl themselves together, too. The Mitsubishi, 
Toyota and Nissan are virtually identical. Even knowl- 
edgeable van mavens have to check the emblems to 
identify one from another. 

The Japanese vans bury their engines in ;i wide box 
that extends from between the fnml seats into the rear 
cargo area. Aside from tutting up the interior, it's next 
to impossible to crawl from the driver's seat to the rear 
seats &s you can in the American vans — this makes 
engine maintenance a nightmare. 

Then there’* the famous Volkswagen Vanagun. a di- 
rect descendant of the lirsl Beetle-bused VW van, J'he 
Jow-rpm growl of the rear-mounted flat -Four will bring 
memories flooding back, particularly if you're one of 
those millions of Americans who learned to drive in 
Mom’s Beetle. 



How do these boxes stack up? Well, after running 
them through our usual battery of tests at Raceway 
Park in English town, New Jersey, and racking up hun- 
dreds of miles in back-to-back comparative driving over 
a wide variety of mads and highways, we came to the 
conclusion that we couldn’t reach a conclusion. Which 
van you should buy depends on what you're going to do 
with it. 

Chevrolet Astro CL 

If you need a lough workhorse that’s still genteel 
enough for carrying the kids, the Astro has pleasant 
styling and a comfortable interior, but also gobs of 
torque, more cargo capacity than the Ford or Chrysler, 
and the ability to tow a substantial trailer or boat. 

This vehicle is also sold hy EMC dealers as the Safari. 
The Astro is derived from a mini-pick up — in this case, 
the best -selling S-m. This means rear-drive, a full 
frame, and with the optional 4.3-liter V6, 5000-pounds 
tim ing capacity— the brawniest in this class. 

On the road, the Astro didn't feel as surefooted to us 
as several of its rivals. We would have liked more road 
feel in the steering and leas body lean in corners. We felt 
the shock absorbers could have been valved for more 



72 
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emit m3 , also. The Astro's vertical swinging rear cargo 
floors aren't as convenient as the lift-up Lailgates of the 
Ford and Chrysler. Our most serious complaint is the 
lack of front leg room in the Astro. Between the engine 
cover, wheel wells and dashboard, there's little room for 
feet. 

Dodge Grand Caravan SE 

The best family van is the front- wheel-drive Chrysler, 
sold as the Dodge Caravan or Plymouth Voyager. The 
Caravan has been substantially improved in many ways 
for 19KK, without losing its happy, do- any thing ambi- 
ence. It's a particularly clever design, one that 
shouldn't go out of style for a long time to come. 

Most significant Is a new stretch version that’s 15 in. 
longer than the short-wheelbase model. The extra car- 
go and passenger room is welcome, and as a bonus, the 
long, 1 19-in. wheelbase makes for much less pitching on 
bumpy roads. Even the long- wheelbase Caravan is still 
shorter than, say, a Taurus, Celebrity or similar mid- 
size sedan, so it’s a finch to drive and park. 



Also new is a 3. (Miter Vfi engine built by Mitsubishi. 

I ts fuel- inject wl 141 ) hp gives the t 'uravan nearly identi- 
cal perfoimanee to arch rivals Aernstar and Astro. 

The Caravan has simple, straightforward styling, 
more like a station wagon than a truck. You don't have 
to step over the front wheels to gel in as you do with the 
VW and Japanese vans. Once inside, you're presented 
w r ith a completely color- keyed interior, comfortable 
bucket seats, h lull set of analog gauges ami the general 
ambience of a Chrysler sedan. A variety of rear seat 
options are available, and the scats fold, remove and 
otherwise adjust to a variety of uses. 

The Caravan was originally designed off Chrysler’s 
ubiquitous tv-car unitized body 'chassis. There are no 
fiame rails jar se, and thus no place to attach heavy- 
duty towing equipment. A maximum Lowing capacity uf 
2750 pounds limits the Caravan to small boats, pop-up 
campers and other light weight luwables. If you need 
serious lowing ability, look to Ford or CM. 

Some minivans feel truck-like in everyday driving. 
But driving the Caravan is simplicity itself. Front- 






MASS TRANSIT 

wheel drive ami optional Eagle GT l in?,* combined to 
produce the sharpest handling in this group, compara- 
ble to Chryaler's excellent front-wheel-drive sedans. 

Even if sonic family members are apprehensive 
about driving a van, the Caravan’s passenger t ar driv- 
ing position, controls and handling will make them feel 
right at home. For many people, what p most appealing 
about the Caravan is how normal it is. 

Ford Aerostar XLT 

Nobody would accuse the Aerostar of being normal. No 
minivan has a more innovative shape, with dramatic 
aerodynamic styling that is sure to Ik* copied by other 
manufacturers in the future. Tn 1SHM, however, this is 
by far the most modern- looking of all vans, with a sur- 
prisingly classy feel. 

The Aerostar also enjoys a long hood and full-length 
doors, which make it easy to get to the engine for main- 
tenance, and easy to get in and out without a high step- 
over. The rear lift-gate has a low lift -over,, too. 

The Aerostar has the most modem, most luxurious 
seats and cockpit of any minivan. The thing you notice 
first is the huge dashboard, which fills the entire under- 
windshield area. The controls are somehow very Euro- 
pean in their clever layout, and the optional digital 
dashboard is the least-obtrusive we’ve encountered. 

The driving position is excellent, high and with 

visibility, and the stylish basket handle bucket seats 
have useful armrests and adjustable lumbar support. 
Even (he floor- mu tinted, 4-speed automatic shifter is 
easy to use, while the fatly padded steering wheel 
might have been pulled off a sporty Merkur XR iTi. 

The Aerostar is built around Ranger mini- pickup dr t~ 
vetrain components. This means a rear-drive chassis 
with real frame rails, allowing the Aerostar a maximum 



towing capacity of 4900 pounds, Surprisingly, consider- 
ing its pickup origins, the Aerostar has excellent han- 
dling. It feels stable and secure, even when fitted with 
( he M t S -rated Firestones of our test vehicle. A set of 
h igh -perform ante Goodyear Eagle GTs would make it 
even crisper and more fun. The Aerostar w as an out- 
standing performer at the track, and quickest of ali in 
the quarter-mile, even though it gives away 140(1 cc to 
the Astro. 

The Aerostar is a pretty, powerful, good-handling 
van with personality and style, and the classiest mem- 
ber of this group, 

Mitsubishi Wagon IS 

The Mitsubishi is slightly faster, slightly better han- 
dling, and slightly more capacious than the other two 
Japanese minivans. Its 2. 4-liter Four is marginally 
more powerful than the similar engine in the Nissan and 
Toyota, 

Where the Mitsubishi ready shines by comparison is 
on a winding country mad. Handling is surprisingly 
stable, given the difficulties of making an empty box 
with most of the weight over the front wheels handle at 
all. The short wheelbase makes for nimble transient 
handling, and the Mitsubishi won our slalom test thanks 
in part to Yokohama tires. 

Tiie Mitsubishi also has the most versatile interior of 
the three Japanese vans, with easily reconfigured buck- 
et seats which can he spun around, slid back and forth or 
removed completely. Our silver test van had a pleasant 
2-tune gray interior that was very attractive. Other 
nice features are big analog instruments, conveniently 
placed controls and comfortable seats. And Mitsubishi’s 
construction quality was superb on our lest vehicle. 

Given the basic vehicle parameters, Mitsubishi's de- 
signers have done an excellent job. Rut there's no way 
this "tab-over” configuration can be as useful, comfort- 




MANUFACTURER MOREL 


PRICE 


PflICE 

AS 

TESTED 


ENGINE 


TRANS- 

MISSION 


mm- 

BASE 

[in.] 


LENGTH 

(ii| 


WEIGHT 

m 


Ch«vrfilet Attia CL 


§11,079 




1 50-N> OHV 
4 3-h lot V-E 


*■ spread 
AuidFnaliC 


mo 


1 7ft G 


3500 


Dodge Grand Caravan £E 


rS 561 


16.613 


14Q Tip SOHC 
3 n-iim Vfi 


aulpmelic 


1 1!? ^ 




3200 


Ford Aerostar XLT 


ii 13? 


i6-»a 


lwnpOHV 
2 9-liler V0 


4-speed 

iLHom^ir: 


1160 


i*4& 


J60(l 


Mitsubishi Wagon LS 


14 


16.654 


109-lw SOHC 
g.fi-hler Four 


4-gpeed 

fllullOmAlrT 


&ao 


17S2 




Nissan Van GXE 


15.099 




1 OS-hp SOHC 
3 4-ltler Fdut 


4-speed 

awrarnahe 


92 5 


17B.0 


3375 


Toyota Van LE 


i4, <m 


16,136 


T 0 I hp BOHC 
2 2-l‘1er Pout 


4-speed 
an Coma he 


fl&G 


175.S 


3060 


Volkswagen Vanagon 
CL Syncro 


15.330 




9S-hp OHV 
2 1 liter Flat 4 


4 j 5p0fhd 

manual 


90 9 


1799 


3600 



1 B*esT while wea^ng Ehrpuqh cpne& pfaced 100 n apart; lh? hiati p* rhp- sp^acl Uie beN^r iransent handing 

2. G-tows generaled during stEoay-slale cornering around a 200-h -dia ircfe. tw * ir-. -iso ccw counlE* clockwise. 

3. The 1 number oJ slanrfard-size grocery bayv Ihal wll SiaTid upright (1-m. criis-h space permlltidj in ItupA with fear Seals u-p 
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able urtui fens [helper American vans. There's al»o no 
nuiTii tti put in a V<i, sii maximum towing capacity Ih only 
2tMKJ pounds. 

Nissan Van GXE 

Nissan's van has a 4-in . -longer wheelbase than the M it - 
subisbi and Toyota, is li in, longer and weighs 100 
pounds more, ll has mild performance from a low- 
powered engine. Correspondingly, the Nissan re 
turned the test gas mileage in mir group, at nearly 24 
mpg, That's a substantial ij mpg better than the Aero- 
star. for example. 

The Nissan has a rather choppy ride because of the 
short wheelbase, but makes up for it with nippy han- 
dling, despite being shod with Toyo Z M+S-rated all- 
season tires — not known for being a handling tire. 

The GXE has excellent brakes — by far Lhe best stop- 
ping distance of the Japanese vans and comparable to 
the Eagle GT-shtwl Dodge. 

Toyota Van LE 

Like all Toyolas. the van is superbly built attd finished. 
And it's outfitted with a plethora of electronic equip- 
ment, including a high-tech car sound system and op- 
tional refrigerator large enough to hold a G-psick. The 
instruments are dear analog units. With only UK hp 
from 2.2 Liters, the Jill Ill-pound Toyota is significantly 
slower than the Mitsubishi, not to mention the Ameri- 
can Vlis. 

Where the Toyota scores big is in interior comfort. 
The front bucket seats ale condor table, the real’ cap- 
tain's chairs plush and cushy. Dual air conditioners and 
dual si mrnufs emphasize the passenger-oriented design 
of the Toyota, If your assignment more often entails 
transporting a t ub Seoul troop to the church hall than 
trailer ingun Airstremn cross-country, Toyota's lavish- 
ly outfitted van could be a reasonable choice. 



Volkswagen Vanagon GL Syncro 

The Vanagon is in a class by itself in many ways, [ t ha* 
far more interior room than any of its competition. And 
that room is usable — fully Id in. higher floor to ceiling. 
The rear- mounted Beetle engine — now 2.1 liters and 
Waterloo led — is durable, simple and out of the way, so 
the interior is spacious and unrnarml by an engine cov- 
er under the dash or between the seats. Even the rear 
engine cover turns into a convenient luggage area or 
can lie padded to become put of a fold-out bed. 

Best of all, the Vanagon is the only van available with 
4-wheel drive. Based on the full-time 4wtl used by Audi 
and VW on sedans and wagons, the van system is also 
full-time, with a manually locking eenter differential. 
The nicest part about it is that you don't know it's there. 
Unless you Were told, you'd never figure out this vehi- 
cle had 4-wheel drive. 

The Vanagon needs more horsepower. Twenty-one 
point six seconds in I he quarter-mile is one of the slow- 
est runs we've ever recorded. And this vehicle is avail- 
able with an automat ic transmission, which would sure- 
ly slow it down even mure. In shall) comers, the VW 
doesn't feel all that stable. But 4- wheel drive keeps it 
glued to the road for surprisingly good tesL figures. 

Compared to more modern designs, the V W offers a 
rather poor driving position and very high step-in over 
the front wheels. The ergonomics seem old-fashioned, 
too. And engine noise is high. 

Vanagon enthusiasts don’t care. Like many uncon- 
ventional machines, the Vanagon has a faithful follow- 
ing. They love the old box for its spaciousness. 4 -wheel 
drive and durability. 

No doubt, Volkswagen can continue to sell the Vana- 
gon just the way it is for as long as they want. Because 
in truth, it doesn't have to compete with other vans, 
only with itself. And surely, the- Syncro is the best VW 
van ever — the quintessential box on wheels. EM 
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What groups these three cars together is 
that they're unpretentious — and good. 

MICHAEL LAMM. Contributing Editor 




JnEercooled, 1 6- valve, T&P-hp turbo engine [above left) In Saab ^000 drew praise from 
majority at owners. Almol! Ihree-quanen Crf owners opted For leather Interior | above right |, 



O noV h Swodi\ nnoV an Ameri- 
can and ijTit/s a NUMMl. Tho 
ktterti it new brood T a Toyota* 
Chevrolet from Now Untied Mntor 
MaimfiiLturin^. Ijil\ We rfUrvt^rcii own- 
oi^nJThe SjiiibliCNKI, ihoNUMMJ Nova 
and Miuitiar'.-s 1 krone villemrid round l hat 
they If I VI- dm injj thttfo cars. 

Chevy Nova 

Hast moots Wont, The |m jjpu of convei- 
yi'noe: Chevrolet s new Nova- basical- 
ly, a Toyota Corolla assembled by 
Amei*ir±ui workers. These workers, IN) 
la-rmil of whom bail worked for (iftl 
In-fore, wore trained by Lhr Ja]iEintw 
:i ml operate in what'll now a kb Jn]Hmrop" 
pteinl environment. 

Tho Nov» iv|imwenU a =HV5U jninl 
venture between Toyota and Chevro- 
let. In February 1983. the two automo- 
tive giants .sot up nn independent sub- 
sidiary in t -alifnmia. 

('4)|YhI N I’M Ml (Nr* UniU-it Mubn- 
Manufacturing tiu-.h tho facility aa- 
semblos Novas and sells them to Chev- 
i*o lot - Engine* hiuI tran^xtes are whol- 
ly t iirulhi. shipped over from Japan, hid 
tho body, iiUerior. tiros anil other part* 
hit- mostly lb S.- made. 

The pi i ini is, if yi m'rv worried that wo 
Americans can’i build cars as well m l ho 
Japanese. don't. Wo can, and we’re do- 
ing U- Owners really like l ho way tho 
NcivmV put I ngether. And Lhe NUMM1 
uarhas had very few liiHng- harks. 

VouVu probably aw are Unit, in terms 
of til. finish and overall finesse, .la|ia- 
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nose Toyota* pretty much mk; the iu ad. 
Thi -y « >me out mi ti 1 1 e every Lime we i lu a 
[um^iralive Owners Report roundup. 
Nobody — nni even the Crurmuns— pro- 
duces vara that mv mure Lroublefree 
nnrl itdmhlo than Toyota*, Ami we're 
talking nmi 1 about ail Toynbis,. ivgard- 
lesa uf price or mm lei. 

Ho when time came Lu survey Nova 
iiwni^, we wondered how this ear 
would stuck up against its Japanese 
counterparts, Again* tie need tu worry* 
Sixty-one pcnvnl of our Neva itspun- 
1 1 r i it s ru t ml w< Erk mu ns hip excellent. A n - 
at her ,Wl 2 percent gave workmanship 
the next -best score uf gotvl. Cumu- 
latively, Lhals better than the .lupa 
nese-tuiilt Toyota Corolla we surveyed 
in September 1 iThe Corolla did 
isi-1 , though, h higher jftuvLmtago of pure 
exi rlieti t vt ites Yd, b ve rsus (S 1 . tL 

When U came So sped fie comments 
ahtiLii i|Uiititym>d workmanship, u Mich- 
igan dentist beamed, “Mv happiest dis- 
covery is that u new ear lines n 1 have pi 
muni- with the usual flaws. My previous 
cars have alt rn-ednl enm^ct ions ami ad- 
j Us Lrncj st s, Th is N < iVa j | j pears t( > fc*e | eit- 
feel ill every way/* 

A Wisconsin retiree echoed. "T 
bought my Ni>yu brauiK 1 it has a Corolla 
engine, Toyota rlrcl rival system and 
yet was made ir] A me lira by American 
worker with Jill hi new* motivation. 
Maybe the plaiiuf Americans and .Japa- 
nese working together cancoiTert I)e- 
Lmit’s past sins anil sloppim-ss!" 

“We re impressed, 11 asserted a Wes- 
cousin secretary, "with the paint Job 
and the overall fit uf doors, and trim. 
This hits to be \ he J ayumrsi* influence on 
attention to detail." 

And a Michigan manager ubsmin], 
"Toyota's quality standard might leach 
Chevrolet a thing or Lwof' 1 

In fairness* we have to point out thal 
the Nova's quality is as much a Mr nee- 
lion nf NUMM I 's management as of its 
Workera* (f the plant weren't run in a 
very .lapanctii 1 management style » the 
workers undoubtedly wouldn't put 
these cars together l lie way they do. 

When we asked Nova owners if they’d 
had any mechanical problems, HT_1 per- 
cent said no. That h an excellent re- 



sponse and approximately the same as 
the M.d peitent whin I had no mechani- 
cal problems with the Corolla, 

And yet, w r hj|e it comes closer than 
most cai*s, the Nova still isn't quite jie-r- 
ferE. We did hear a few gri|K*s anil sug- 
gestions for improvements. 

Lack of home] sower, especially with 
the automatic tiitiHHxle. headed (he 
complaint list. Nearly !l (hovhjI. of our 
ipWnei>i agreed with this Illinois engi- 
neer, who observed: "Needs more pep 
— d<N i s n 't fui ve 1 hi ♦ gu t* of m y bus l m or | s 
Tercel!” A Texas manager added, "You 
can renllv feel the air cnudil inner cut 
hi — it pulls do wn the motor/* 

“Kronl seats mv Urn hard • not 
enough pudding/' groaned an Alabama 
iHiukkeeper. An Ohio operator added* 
"The shoulder harness cuts intu my neck 
and eiin'l Ir* adjusted. lt H s Unco in fort- 
able and restrict* mnvemHit. M "Weak 
defroster— ilncsn't do the johT ja hinted 
nut a Texas salesman, bul an Arkansas 
welder pointed out that, "'The defroster 
was tricky in fi^uixMmi , You have to put 
it on fresh air or everything fugs up/ 1 
And an Ohio technician luld us. "Thm / s 
nolipiit in Lhe dash Piiliumiiuitelhccmi- 
Lrols for heat, vent, fan and m on." 

A few Mespundi-Mtscomiilaineil that it 
also Look a While bt L fure derdeis? were 
stnckiiiK even the most common service 
jrartfi* “Thi^oil filler for my Nova watiiit 



available at the dealership when I W‘enl 
in fur my first cht^ktip," said an Arkan- 
sa* factory worker, Amin Michi|Tans*-r- 
vii-c provider H E had an accident Ehal 
neec*sitalrtl urdcrin^ some body (jails 
fnr my Nova, They came in one at a i inn- 
fmm Japan, anil the- Lasl one Look J 
mont hs Lo here, 1 * 

Hut | iraisrs drowned nut these rela- 
tively minor comphiints by a w|e1l« mar- 
gin. A Wisconsin farmer: “itifles like a 
n]uch bigger cur- -very solid IVtduip uu 
the road. It handles pjosit ami nets ter- 
rific mileage. 1 ' A i'rjluradu teacher: 
'Ha m ili>s extra tin 4y well. K*ria Hy l hi* 

Fwil in snow and mi ice, The real test, 
though, ranie when We took a KHKbmile 
Viiciitiun in our Nova. We were id] com- 
roilHhlc, ainl llie trank was lar^e 
enough in handle the lu^ame fur our 
familx 1 t*f four/ 1 

A Tentiessce rt‘Ul estille a^ml: "On a 
triptu Florida wilh four mlults nbuard 
ani ] E he air ci an 3 itin oa-r (joii mi pse i if 1 lit- 
time, we averaged 4P.h mpg. I am very 
fdeased wilh ibis car's ecomi my. Lower 
to pass is anolher plen^ant siirpristv" A 
( olomdu hanker told us. HH Tht b Nova's 
cm in i n iiy s u i 1 ] ifisri I me . We’ve gtstt i j ti i ts 
high as 45.fi miig on the highway and 
average around hUI m]sg.' F 

fc Thiii- isn't a r[hjI Ihoy didn't pa ini 
inside inn I nut/' sin Her I an liLinois data 
cimtrLiller, “Tlu* (luTury puls un H(H*cial 
pnuta'tii m against nicks [Au* giilvani^xi 
stiH*l lo guard against nisi. All ]luid lev- 
el* are visible Under the liuod eVr-rv 
liiing's easy lu check." 

The general constntsus was summed 
up in a brief posl scrip! by ihis Texas 
clerk, 'TtVagreat lillle car^shewmtte. 

i^mpim fnr five, midy-i-l If'-i ^]iill]I 

cm the outside, it runs great and ducsn’l 
use much gas and has gr icnI pickuj i when 
yciUM^t) it. Hope they ket'p making No- 
vas this well, iK'Mnose I intend !u hoy 
iuinth( k r one!" 

Saab 9000 

When we aakcal him u hm he realty liked 
h l h iu t ll is l tew Saa l e. a W y 1 1 mi t ig m Eh ■ hi 1 r 
ixinfefituq], '"Out here in the widr-upen 
spaces, the ! WM'KI Turbti can In- ilHyen up 
lei ld5 iripb fm J miles at u time. It's per- 
fectly rjuiut ut that sjun'd and rnnaiiw 
very stable/' 
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In our survey of Saab SUIKJ awnere, 
performance, handling workmanship, 
styling and comfort nil came across as 
thy caEn strongest points, Owners who 
voiced complaints— and there were so- 
me — admitted they were mostly pick* 
nits. We'll get to those in a moment. 

Much louder, though, were the voices 
nf praise. An Ohio engineer, who'd 
toured Europe in his 9000 on a flv. buy 
plan, told us, "On the Autobahn , rd set 
the cruise control on 90, sit back and 
relax. The Saab lakes nn sass frrmn 
RM W or Mercedes, especially in 60- to 
100-mph sprints." 

Despite scattered gambles about 
turbo lag below !J0W rjim, SaalVs dohe, 
1 tv valve, 2,0 -HUt, intoremded, IfiU-hp 
Four amazed nearly everyone with its 
flash and power, A New York executive 
burbled: "The Saab 9000 just sails 
»]■ mg. The turbocharged engine purrs 
so effortlessly that 7o mph feels like fab. 
Fm not basically a fast driver, hut tin- 
car hus so much pnwor thal before 1 
know it, Fm flying Inw r . E really love to 



drive this car, 1 ’ 

I kindling alnutame in for enthusiastic 
approval, A New York dentist beamed, 
’The now 8stah is the best mad car Eve 
overdriven. Us handling is utterly fan- 
tastic. JL puts most sports curs Lo 
shame, yet it's also a fabulously wm- 
fortable family car/ 

The F,PA classifies the 9000 as a 
“Urge car, "an honor this top-of-the-lme 
Saab shares with the likes of big Cad El- 
lacs and Lincolns. With its 6fl/4fl-split 
rearseatbweks folded flat, the Bmb 9000 
hutch contains nearly as much space as a 
full-sized staLiun wagon: 5ft. 5 cu. ft. 

On the topic of riding comfort, most 
res [Hind cuts agreed with the Colorado 
real estate agent w ho sU irl h "Seat fb I j u st - 
ments are great fora ball person like me. 
The Haab e a European ride frets firm bin 
comfortable- I also find all controls con- 
venient and easy In use/ 

Several disagreements on that, last 
point. Some owners chastised Saab for 
rot offering tilt steering ^the column 
tines telescope) and fur making thy ratlin 
buttons too small. The automatic cli- 
mate control als.fi came in fur snmes criti- 



cism because it reverted Lo zero each 
time the igriitiuei was turned off. This 
meant the driver had to reset sys- 
tem when be started the engine. 

Rut the vast majority «f owners told 
u.h plainly and clearly that l hey consid- 
ered tilt? the best Saabever, and an 
amazing number spoke from past expe- 
rience, In our survey, Id. I percent had 
owned Saabs before — a figure that un- 
derscores the Swell ish autumn kerV con- 
tin u mg abi llty Lo please . 

When it arrived in the C.S, in hue 
19H5, the Ssmb ¥HK> Turbo cost roughly 
3^3.000. That price has gone lip since 
then, one reason being the weakness of 
the dollar abroad. With the heavy com- 
plement nf standard equipment on the 
HUGO turbo, you can round uff and con- 
sider thu a $30,(W0 car. The nn .^t recent 
9000 mode! is the ib S” which \a minus the 
intercooErd turbocharger. In our sur- 
vey, due to the newness of the tHftJOS, 
only 2.2 percent of our resixinrients re- 
ported owning it. 

Drivers of earlier 9000 Turbos 
groused mildly about having to lot the 

i Phil fit', tuni tu Jf^l 
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Music recording has advanced light years in the two decades since 
The Beatles produced S gt. Pepper. Today's artists use digital tape, multi track mixing, 
and even remote recording via satellite and fiberoptic transmission 



I E n h gh E be line- of S ASA' h fli^h L -uon - 
in A centers* Streamlined of 

i -]i * i ■? rr jiii<v ■ •* |i li | ime 11 E fb s h a 1 1 1 1 
I pliiik I livir multLL*oIoiv<l lights. He j jh 3 
jphinir-hiNiM'kiMl t.frhnuiiiins |iL-t r into 
TV monitor* si* they throw * witches 
Im-lI'v din!” Mini >hifl sli^k-r^- Vmi -nu 
nnrvnurf dertrieft.v in Hu* nmm, 

but il'r- Mill L tbl ■ -rriu- Pif LL iTJiOlEU'il S|Ul£X' 

mission A rttmrHihjf ^iun L* in [ii'og- 



BY STEVE DUPLER 

mil tmtonrlird miaJng tHMnd ri the nervt 
center of Cfter okee iiudios control room. 

re>* at Master Sound Asinrh In New 
York City, And though rmiskiil j*tars 
1‘niiLintdy nickel. inin orbit from nn*rWn 
studios such jlf this uni", h imitthinp! *} it 1 
ml is being l:iunchr*fl tr^tay. 

The [H'odurer unJ tlic cliic^f eiigi holt 



sic sit lent Lvoiy eiI MSAV mixing boEircl, 
which itself opiihle of jirn^id 

ing niivtgBtinnu] gimkinrn for ;i moon* 
shot, Si 'H! me I bnshh- ih ym * intense imli- 

vitlnsils i> a crnml-h iokfng fellmi whu 

sets his wiilo-brinmiKl hut "ii the back 

■ if bis hi-ui I Imc* f in ■ ] 3s isit i nui upf hi> 11 ji lt * r> 
f ijt Hu - gtiUiLT nr mss his chi j s*L 

HnV;- X i I l- Ihwlgi-rs* Hu- nui-u-iun am I 
producer iwpri]k»tble fur hit el] blit] is by 
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HOT WAX 



artists such as Madonna, Da- 
vid Bowie and Duran Duran. 
Rodgers and hin companions 
pes b r intently at a Video moni- 
tor upon which Stevie Won- 
der and producer Qu Entry 
Jones ap|>ear. They are in an- 
other, similarly equipped 
studio in Los Angeles, This 
group of musicians and tech- 
nicians, separated by some 
3000 miles, is about lo link 
the two studios in the first si- 
multaneous. remote digital 
recording session in history. 

Utilizing digital satellite 
communications equipment 
operated by Teleport Com* 
munieation* in Staten Island. 
New York, the musical link 
was established across 
45.000 miles of .space, as 
show in the accompanying 
illustration . Without leaving 
his chair at MSA in New 
York, Rodgers was able to 
record the guitar accompani- 
ment to Wonder's arlidrugs 
snug “Stop, Bant Pass Go" at 
the very same moment the 
vocalist sang the lyrics. 

In another remote digital 
link-up that .same March day, 
Wonder's harmonica work 
traveled from Los Angeles to 
New York where it was over- 
< bibbed onto the soundtrack 
of TV's "Moonlighting" 
theme. 

Although this was the first 
&im ulumeous H !ong~diF;- 
tance" digital recording ses- 
sion, quite a few others have 
utilized the capabilities of 
digital audtEK— storing the 
musical signal in a numerical 
computer format,, and then 
beaming it to another loca- 
tion via satellite or land- 
based telecomm imitations 
lines. Recording industry 
professional* refer to the 
process as "The Mothership 
Scenario." 

"What we are going to 
see— and not too far in the fu- 
ture — is h situation where 
musicians and producers will 
work in small, self-contained 
home studio units that are 
equipped with the highest- 
tech audio and cummunicfi- 
lions gear/' says Cary 
llelmers, executive director 
of the Los Angeles-based So- 
ciety of Professional Audio 
Recording Studios, 




WELL! ft 
rRAfVSMfiEOv 

FACUFTf 



lAflLUlf 

fMTlUTr 



CMMJWCATOW 

MTELLpn 



THE MOTHERSHIP 
SCENARIO 

l-m Studio A. digitally -recorded 
background 1 muik is converted 
SO fMutog for stereo mi i. [hen 
ftpeceuftf cu dligliaJ for flberopilc 
ca&le and saiedNte transmission 
At Studio- -6, digital skjnal re 
proccised to analog for sOltihl. 
WtV Adds v«*l Reverse iransmls- 
itan Is stored on auxiliary tape, 
synched to master Whole process 
t*b tt I ^-second. 



M a™ DKVTAJ, 
WE PE-COHDEff 



tnjooA 
BAHG POUMJ 

MTRUMENMllITt 



sruooH 

iTEfftO NfAD-PHONES F€EO B^CKGRQUISD 
.VtUSK' ro Vf^CSAT WflOPHOM RTl Avs / 
V0CAI lOSTUdfO-A t 



Wife Rodgers In Mew York and Stevie Wonder in Lm Angeles cut me first live, remote recording. 




W hen is actor Bruce Wilis ran detective David 
Addison? Whan he's ^moonllightlng" in the 
necorring Btudto as Bruno, the harmonica- 
packing disci pie of rhythm-and-blues. 

The nature d music recording isn't 1 he only thing 
thef e undergoing change: So too la the nature of the 
performers who come to record. 

in the pest, muse was ihe springboard io Hollywood 
for singo^s such as Crosby. Sinalra, Elvis and The 
Beatles. Increasingly, however, established stars ol 
screen, mage and TV are migrating to the microphone . 
A recent case in point is the vinyl debut d Don John* 
son, whose background includes numerous movies as 
wen as TV's "Miami Vk»," Even more recently, 32- 
year-old Bruce Wilks added to his credits from film, 
stage and TVs ''Moonlighting" when he cut The R& 
Bum Of Bfuno (Warner Records #6£22ML), h*a Ursa 
commercial recording, then took the show on the road 
this summer for a sen® of righttfub gigs. 

"Bruno" is a nickname Willis acquired dunng hie 
high-school years In New Jersey, when he first aided 
his taps areund a hamwea. The album his passed 
the haft- million markon lha AWIbcard sales charts and, 
despite all the electronic wizardry available to today's 
mooring artists and engineers, the Willis you II near 
on the bdutp js the reel, unadulterated,, unsweetened 
thing- — with no artificial enhancement of the vocals or 
mouth-organ work. That's what John Vigran says, and 
as recording engineer on ihe propel, he ought id know. 

"I recorded his vocal llat, on a Neumann U47-FET 
microphone, without signal processors or outboard 
gear,' 1 says Vigran, explaining that fie new, fop-quali- 
ly, German-made mike uses firid-eflocl transistors in- 




stead of the tubes found in vintage Neumanns. The 
idea was bn mo ho it all a b Hve-soundng a* passible " 
To capture even more oi the amtaenceof a live ad, 
says Yigran, Ihe instrumental tracks were performed 
by The Heatons— 1 'a very good, toeal reck-and-roti 
band. We out all theft tracks tve r with very few w 
dubs. The flavor of this record was supposed Id be 
getting away from dnim machines and synthesizers/ 
Evemualfy. though, ihe studio's dig^koompt^ 
sideman got inlo the act. "The mixing engineer ended 
up replacing some of the bm drum tracks with comput- 
er drums by Wendel/ reports Vtgrm 'IWwkWT he 
explains, "is a sophisticated diqftal-compuier drum 
synthesizer designed by Roger Nichofe, who engi- 
neered Steely Dan albums in the 1970a/ 

Although the voice of Bruno needed no such help 
from musical machines, Vigran explains that Ihre- 
sounding doesn't necessarily mean the vocals on Ihe 
afrum were recorded in a single pass 
Vigran lelte PM that for TTw R&tum Qf Bruno ha 
employed the standard engineering tactic of recording 
a composite track from the lead vocals sung by Wilks. 
In this rouHne, the singer records several lakes of a 
vocal. The eng merle ter edits these takes and splices 
tee bos i segments lo assemble the finished track. 

“You have to remember." Vigran explains, “that 
Bruce was working on the film 'Blind Date' hi the day- 
time, and then we would get him In the studio at right, 
so he was pretty tired. Bui the setting seemed lo ener- 
gize him." 

The studio settings for Th& Return Of Rnmo would 
probably excite and energize the most jaundiced vet- 
eran of Ihe performing arts. The album was cut on 24- 
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Martin and fate Four lacked Che TV monitor!, outboard gear, multitrack tape used by bMrdnwi Rich Joseph at Unique fTecc^d Ing, JMX 




track analog tape recorders at several n^glviech toca- 
tions in the Los Angeles area, including Cherokee 
Studios and Bill Sttmua Studies Thu muting console* 
there e re enough in themsetvesto menf commenl and 
emeiem&ni. The one ai Cherokee was customized by 
Toby Foster, the studio s chtel engineer The console 
at Schnetfs — me most incredible board I've «ver 
worked on, ' lestifies Vsgran— was completely do- 
signed and cuslom-buitt by Foster Eiiher would be 
nghr 31 home on m bndge of the siarsng Enre/pfise. 

Cherokee owner Dog Robb (site PM lhal when he 
and his crow Nnst heard the Tndent A- range miwng 
console back in 1971 $. they loved Ihe sound oi ch& 
board bul tell some modilraunns could improve it 

S-nce that time Toby Faster has spent a good many 
hours gutting and rewiring the Tndent to his own speci- 



fications. CosmeljcaJty. Ehe exfoemely low profile at the 
customized console is unorthodox The bank at me 
curs. Ctslled the meter-bridge. =s now housed in a re- 
cessed glass well at Ihe top ol the board rot optimal 
visibility an d to prevent interference with tundional 
hands-on controls. Even the monitor section has been 
relocated rrom Ihe console to a remote, whited side- 
car lhal can bo rotlsd up to Ihe 56-input board. 

H working wiin these superproJessionai boards was 
Credible, what. we asked Vigrsn, was it like to work 
wilh the moonlighting Wilks in his lirsi recording sunt? 

! We all had a tot til fun," says the man at the mbtef 
Ai lust, Bruce was inhibited, but by the end there was 
a marked imptovemenl in his voca.i psdormance L 
almost wish wo oould have sorted the album over 
when we got neaF the end " — S.D, 



M The work they complete 
in thoHu 3 mall, sself-cdtitained 
digital studios will then be 
beamed to larger, world- 
class recording centers, 
where part^ of a whole come 
in from all over the country, 
or even the world, and are as- 
sembled by digital editing. H 
These large, state-of-the-art 
recording facilities such as 
MSA are the “motherships'" 
of the scenario. 

Coincidentally, Wonder's 
pioneering remote-digital 
session comes 3d years after 
The Beatles recorded Sgt, 
Peppers Lon cly I learts Clu b 
Band It is considered by 
many to be the finest ruck ah 
hum ever, imd certainly one 

uf the most influential in 
terms of recording technol- 
ogy. Looking back in retro- 
spect, it's incredible that pro- 
ducer George Martin was 
able to achieve so much with 
such Stone Age tools. 

I fSgt. Pepper ted hss band 
in Lo a record in g s L lidio today H 
he and the boys would defi- 
nitely be in for some heavy 
shellshock. 

{ Pi PtfMF hi FH U* JHjjjf' l.fyti 
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Intricate 
and graceful, 
modern tower cranes 
are dominating the big city 
horizon and helping to build America. 




BY DAVID MEYER. PM Photos by Todd James 



A s mdmpolilan areas contin- 
ue Lo spread upward rather 
than outward, ctcvidop- 
menLs in tower crane toch- 
nEslagy continue to shape our big city 
skylines. Indeed, tower cranes are fasi 
replacing older, smaller mobile cranes 
and derricks and are ove living to lift 
heavier loads faster. 

Nowhere ifi the trend toward these 
gmm lifters more evident than in the 
New York City bortsigh of Manhattan, 
where mare skyscrapers a re lantl^ir eon- 
struct jon than in any other city, .Jacob 
Grill, assistant commissioner of the 
New York City Department of Build- 
ings, crane and derrick division, defi- 
nitely sees a movement sway from mo- 
bile cranes iinr] guy derricks in high-rise 
ci instruct inn. 

"In the past six or seven years, street 
crapes have been replaced by tower, or 
climber, cranes that gn up with the 
building," says Grill, 

Pari uf the reason ft>r this shift, fie 
says, in in refipnpse to a traffic pcnhli-m. 
Mobile cranes, designed for the road 
well as the job site, block sit leant one 
Lane of traffic ns they operate from the 
street. Ta reduce congestion, mobile 
entnes are allowed nrj more than I If* 
slays on any site south of Q&th Street. 

Mobile cranes, whether they uae lal- 
tice “radio tower" or telescopic booms, 
are also limited in reach. The largest of 
the,^ crnlu j s can lift toads to a maximum 



of about 11® ft. nr about 10 stories. Mo- 
bile cranes only provide an advantage 
over Lower cranes in t he construction of 
shorter iaiildings or when making minor 
additions Lei completed buildings. says 

GritL Mobile cranes are also uml in the 
initial erect inn and final disassembly of 
climber crane Lowers. 

Tower cranes are also repin ing guy 
derricks, which use- r set of guy wires 
and pulleys attached ton mast, They're 
operated remotely to hoist loads from 
the ground ton fixed |wjint at the top of a 
structure. With this lypt j of hoist min-h- 
anlsm, materials must be rehandk*! to 
be moved to the appropriate local ion at 
the top of the building. In addition, the 
guy derrick^ rompliraled system nF rig- 
ging must he reassembled each time an- 
other I l-v el. is added to the building, i on- 
struct ion with the guy derrick is there* 
Fore a aluwer, mure expensive pn Kress. 

Climber cranes can be mounted es^ 
1 e real ly r braced 1 n a huili I ing la Lendl y to 
prevent their H * H-ft. towers from hudt- 
ling, or internally within an elevaLaf 
shaft or ether appropriate hnlhiw core. 
As floors of a building aw 1 completed, 
the climber cranes are raised hydrauli- 
cally with ri built-in jacking frame to 
maintain an fipprapriate height above 
the work site. 

Externa] climbing cranes, when 
braced to the building with the proper 
tie-in assembly p sire unlimited in the 
height they can attain. An external 



Framed by * Manhattan iunrbiE r American Peccp luffing boom crane beglm a busy day. 




crmt' is, usually anchored Lo a 
■1 x 10-ft, steel-reinforced ce^ 
meat foundation that h 
sometimes supported by py- 
lons. An e sternal crane can 
also be mounted on rails so 
that the crane can move 
along a track to work in dif- 
ferent areaw of a job site. 

External cranes are top 
climbing* with a climbing 
frame pintJ hydraulic ram sit- 
uated in an upper section of 
the crane tower below the 
machinery deck. To extend 
the tower , a new section \n 
hoisted tfi the appropriate 
height anil attached to a 
monorail Bolts are removed 
at the junction of the tow r er 
sections. A sjiedial climbing 
frame — actually a tower sec- 
tion within a tower sect inn — 
is lifted by the hydraulic ram 
and the now section is pulled 
into place by the monorail. 
It s bolted into place and a 
new section is prepared for 
installation. For disassem- 
bly, the external crane re- 
ve rses the process and jumps 
itself down. 

Internal cranes are usually 
bottom climbers h drawing 
themselves up within the 
structure of the building un- 
tier construction. Instead of 
adding sections, these cranes 
have hydraulic cylinders that 
raise the base section of the 
crane through an opening— 
often an dcvitor shaft — 
in the floor above. 

The crane base ascends a 
floor at a time and may ex- 
tent! np to 20 floors belovr the 
work site. Disassembly of an 
interns] crane is accom- 
plished using stiff-log der- 
ricks, which lower the crane 
to the street in pieces. 

Tower cranes are charac- 
terized hy their boom config- 
uratiorm. The hammerhead 
cranes have fixed boome, 
also called jibs, that remain 
perpendicular to the tower. 
Luffing boom cranes have 
jibs [hut pivot, conveying 
loads to the exact xjwst at the 
top of the building where the 
materials are needed. 

Beyond these basic design 
d i fferenceSp hammerhead 
and luffing boom cranes are 
marked by not-stH&ubtie de- 
sign variations. An Ameri- 
can innovation that was re- 
cently adopted by European 
crane manufacturers, the 
luffing bourn is singled to 



BIG TOOLS FOR BIG JOBS 

Different building sites may require one of three 
different tower crane designs— luffing boom r 
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Photos L-R; Worker smmH high 
above N*w York City on lip of 
American Recto luffing boom 
crane; crewl wlili the end of lh* 
boom to grease the hoist cable 
sheave, Operator J i-*yp wiew of 
bulkflng site. Start key, condition 
lamp and maiter-ftop button over 
gear selector Joy stick controls 
tef bright 1 slewing' ' action and 
boom Angle- 



work at a smaller radius us- 
iiij, 1 the whole hrw>m structure 
r - ir high-eapa£ i ty , cli we-i n 
work A luffing boom has its 
In ii ik fixed 1(3 the end of the 
jib LiTiri can convey loads to 
thu desired location by in- 
Ti I ir i ifC 1 FBBLKi fl g i Ls 111 
li I *. * from the tower from a 
minimum of W to a maxi- 
irmiii of The boom's coun- 
terweight is tucked under 
l hi- ■- nil machinery behind ihf- 
ral i ulup the tower. 

The largest luffing dunes 
mailable today utit a d-part 
lint- nf wire rojseto hoist more 
lhajj70 r OOU pounds toadd-fl. 
L'Euiius from the tower at 76 
spin. Using a 2-parl linn. 
Lin -e crane* can lift lighter 
IniitU to a 197-fl, radius at a 
.-sM-i'd of 546 fpm. 

On a hammerhead, the 
honk block is attached to a 
trolley that can move in and 
1 1 1 if kilung the boom to posit* 
lior loads. The counter- 
weight and machinery sit at 
the end of a raunterjib 
aliened with the boom nn the 
uppusite aide of the tower, 
The largest urban const ruc- 
i.ion hammerhead cranes now 
available use l-IS-hp engines 
in Y\f\ 4-UHHhpuiimi loads 7b 
H .per minute to a radi* 

i - . Loud* of 4000 pound* can 
iv hoisted by the same crane 
Ik ll radius of 265 ft., at speeds 
exceeding C5EJ0 fpm . 

"Unlike mobile cranes*" 

- a New York-foamed eon- 
nulling onginit-r Howard 
Shapiro, "each tower crane 
insbiHation has iU nwn con- 
fig . i ration j irohlem* t w ii h 
li ri fcitatii ms on loai I am I height 
biL.-eil on wind ajwod And soil 
£nsllditions- M 

Shapiro say* t hut mamj- 
fcL'Lurcnii' rating charts are 
. :> ■ m des Lgnetl to stu iw m uxi - 
rn im load weights in optimal 
conditions P not real working 
conditions, Turiays luad-in- 
i heating devices, which cut 
i mt power when njierators 
HiH.onpt to lift excessive 
w right* or move 1 nails to on- 
tesflive radii* aren't pro* 
jammed to make adjust- 
ments for wind speed, 
Shapiro foresees micro 
1 1 1 v it'essn r-h;Lsed i nt licat i n g 
systems that art- capable of 
ad justing load safety eqllfi- 
linns to job-site conditions as 
I the next m^jor advance in 
I ( ram* technology* 

Safety is of paramount 

f/Vi rY. ^ r* Omi fa jHTJfr 
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Y hn Yr sri»n Utt^wr; thtEitrii'rmg uj vx miithnirs 

in jimJi'Mhitmii wafer ski shows jrnd lutuif4 
mrnls, TheyVr mhnnrri limvrred fmima 
nit-in bki hunt* uidiHiiper jirfrlfmtimi and 
jihrimmrmtl |>i i K I i Eh]4 ilhiltl y. 

Hut in £t film ini rUiiii Irsi ufsix iu|i tiuhlrlsul FLuri 
dnY Tilings tjiirdrhv heart id I ,S. vtsiU-r 
skmijf — (in* I J M irsi irum lutinii ihat ilu-sr iiimlimrs 
have nmHi imiri 1 fur Ihem Hinii jus I la-inn I In- 

limit ul i lmiir nmuiiu luird rore skiers. They lire nne 
uHlli" lic-sl handling boiEls uJloai jiikI uJTrr style and 
rum TurC In make rmiirnlimuU nmalmiits look dull. 

I lu- mum remarkable ii>|H + it ahniK tniiEiiJimi-iii 
ri^s is ilieir eurtieriiijj. Three bronze Inis ul un ited 
Vf-riii iilly In I he keel ulmi^ I hr renter ul tfimvily alkm 
these finals hi me I hr lint- in funis llml Mould send 
other hulls skill r riiiK danger '«usly sidexxuy s_ The (ins 
prevent [loxx i-i I id slalom skiers I nun jndlin^ the 
luiHts of)' innrsr liming rnni|irf iliuti, and enhanir 
limnltiiip' ill all Ml iiiiliiMis, 

Our lesl Irani ijuukli learned l hr f> press Oar 
driis slum ti j rhnii|ur oT spuming I hr luiiils I HI) and 



stopping <m ji dime 1 1 mu speeds ul iimrr Hum ]() m|i|i. 
MnmjftuE UIIUA don't rernmme ml this niUlleUVe r 
tiur do Hr- but il shewed (hul these ImhUn ure 
iipiu J y iu^iuHiiblr i ip 

Thr te*d Imals wprrjir med will* V(i marine mrurr 
sinus hy liiiUnurur IMrusurrC-ratl Mnri|ie b genera Lintf 
imiiltut U Ml horses IVum J5 I Kurd Or d- r i|l i ’hr i n del 
Murks. Thr wf |hiu npLjinlM art ttiU-d equally h> I hr 

A tin 1 rint n Water Kkl Assm { AWSAJ+ 

Thr hulls are rr hn lx r iy (hit hoi I timed , tnmj hired in 
must ul her bouts, in order In pmdiui-u Hit I wukr juimI 
hi ini mid s|uuy. All hud a |iuif nl'sruis Im-iti^ lift uml 
lllnsl Imd Him- tuure pltisli sruls jirmss I hr slrrn. 

Itiliuards ftrr prrfrrrrtl h.v shtprslxt-aiwetltry hury 
fin- piuji drr|j umlrr I hr Imli uul id hiinn s xtu> . Alsu,. 
I hr i rsiiULiiM rnrwunJ rnptliic- mmiiil Imhuitrs ihr 
hunt tu kre-p |fn- \nt\s dun 1 1 (in visibility nkm m t rl 
rrul iil|4 itlul .il(tn%iii|4 il In iiLmr nlmosl imciirdiiilrh , 
Ini'li Ls ini|iurl mi E Inr ^i-l lin^ skins up in n hrn iy. 
Arrrssnrirs (lull dlsl in^itisli lulirilllilirld skirrs 
I rom uliit-r Im mts an- dim I siimfluifcirirrs, ix fin li art- 
Iirn ssjirv In iissiiir a slruch n-uiLiiij^ din ing nIjiIuiii 




AMERICAN SKIER 
ADVANCE 



SKI 

SUPREME 



events, and a forward Lowing |\ylon H 
mounts just ahead nf the engine box. 

The test bunts, nil approved fur timr- 
iiament cumiMrlitiun by the AW3iA, 
■came from American Skier, (ksrntfcl 
Craft, Mastert>aft. Ski Centurion, Su- 
pra and Supreme. 

We seleeLei I a winning boat based una 
seines of LesLs, measurements and ob- 
servations, and Ihmigh we measnn-il 
speed in several ways, our lilt imnie cri- 
teria Was handling, Eitceleratinn mid 



wake chjiiwteriKtie*, which are vital in 
a ski boat. 

Ill I mt h, then* Was Very little differ 
once among the bcuiLs and the entire 
fleet impressed ns with style ami han- 
dling rarely encountered in other hulls. 

Shi Nautique 2001 

The h< tat t he test u?am would liketonwn 
h I hi- Curn'ct Craft Ski N Antique Its 
fi rmbi nation of *mfL ride, near [lerfm 
handling and cxcrpLierml fit rind finish 



make the 8001 our Lest Winner. The boat 
is d«?t j per than most ski b«uus i a plus tor 
a family, and the windshield is high 
enough to offer wind pn Section, yet vis- 
ibility from all angles is sujkL-rb. 

The bout features a partial deep-voe 
to the tenter of thn hull and flat outer* 
hull sections aft . This gives it sl soft, rifle, 
minimal wake ami low spray deflection. 
At topspetduthe hfiHt wtiSeNr+^plional- 
1 y stabli l «tnt I hi u h 30 1 c 1 n lei 1 l- y 1 1 r w uj n ter 
in straightaway* ur turn* 




SKI NAUTIQUE 2001 



SUPRA SPORTS COMP TSSM 



3 SUPREME INDUSTRIES SKI SUPREME 



tOA 10 9 Beam U Wl 2300 m Fuer 27 flal 



LOA l^rB^m A4 ' W* 22M Ti F WG? 21 gal 



LQA t&' Beam 03' W; 24SO lb K gai 



Dock uro.fi 2l.i&sq n Stewing 6 ndubs 



Deck no a 26.14 It Shilling: 6 ifcduiK. foomy 



Dt:<> rirofl 20 . $2 sq h Sealing 7 ariufa 



Slorags Il.tScu 1 hot-air duels Cu! IM# SOacd 



Engmo 351 CU -iri VG fearing 1:1 Prop 10x13 



Top End 44 mph Ranking 2, tracks Etraignj 



AcciMuration 1^35 7„09i sec Rani ,ng 3 



PerfrwmiifMia course 4&-B7 Sfii: Ranking 2 



HantJ?inq Mi^cottea w water amodih 
Fil-rtnd-Finash EKcelleTil glaht and uptio?£lery work 



PnrG as laSled 52£kWG 



AtfdiOM Corral Crall. P O Ekh 503399. Orlando 
FL 32059 13051 BS64141 



SloriVg- 15.75 ftj ll . unpquo transom storatte hO< 



Engine: 3S1 cu in MB fearing 1:1 Prop 13*13 
Top End 42 mpi” Ranking: 5. wander* & .gohv 



AcrEteralfnn 035 S..37 sec Ranking 6 



PyriqriTtanco Couisa- 40.05 -i-- Ranking 4 \m\ 
HarvJldig Ve*y s&eui-p in cwwi r sports car tool 



Fil-nnd-Fmiafi. E^copllonal styling and upholstery 



Free as Eeslod 519.295 

Address. Soprj SpoMs. P.O Bps C. GrfttiftibdCfc. 
IN 37742. |015| B5& 3035 



High inmtrwmrnia- 
1 ion for perfect 
VJUbUiiy Adiil* 
driving, Slr*rti 4 
tke touch Snug. 
wHU p^ddttf 
driver s Hat. 




Striking aircraft 
iiylf dash ptai 
jll giaugri rn 
perfect pool Ion 
Fciofwi* II has tjetra 
room tot long 
tegged driven. 





Sioraau 14,52 ai (t.. oupt^lijriElHK over*oc4iOLi 
E?'rqine 351-ou. -n. Vifl Gaanng. 1:1 Prco 13^13 
Top End: -45 mph Ranking t, salid leol 
Accelcr alien 0-3^ 6.29 sec Par h ng 2 
P^rlorm^nce 47,72 : .-*t I 

Handing- Aw&som* m fuim, fiutgfl a star 
Frl-and-Finish Good Oul nol strorvg m slyling 
Pnce as tesle-d 519,-099 
AddteiS SuprditiL 1 l^duSltiei Rl 4. Ekir 950. 

Lcup&vilte IN 37777. fftl&t EW-77D0 



G jugpi flfr In fJnt 

vlrwlng portion 
Pvt d- 33 n ityFIng ii 

iCimrwtLHiC i^ur 

Ti*n Driver iwat 
On I as ii due 







in Ihv rurkfiil, the wdhprtddrd ilriv 
er's.^esit i- ^ Milium I suture > ilihI the nu 
in^-ptyk 1 wb.-id aiffrr* it null, saffr ini|i 
111 i r 1 ijifht mum-uver^. The mmlo^ 
sire nill moLJiitiH.] just bi-iu-iiih the ilriv 
vrs i i i jr ■ uf sijrhL, niiikiTi.n them r:isy U* 
fnonhnr wliilr u sharp liHikrmi. 

The u.-iiULfe pi id. lirmever, niiiy Ik* a hil 
tfHp high fur short tT driver* and amid 
eh* I ruL't ffinvarrl viHLnn. 

\WlikiM the t nr 1 1 hnxluiiti mltii.hr ui|i 
h >1 1 h i 1 1 « ■ | n\v -di *ek * bu tti >ry rsi* i ■ , bjk 1 1 In* 



finLjndnHLihktnd iep rhest under the fnr- 
wsii'rl semt. At»>thc k i- |)Iies is the imii.|U-r 
of 1 1 inns] heater. wiiu-Ei I'rJturi s Jlesilile 
*ur ducts tliul urv iimiiwU-d imt Imt wa- 

Irf 1 1 i I h - ! E'l 111! ihi-^IUrLlie. ]l I'JJhili".. nlT'iJ 
skier in iniiLLites anil i*vti*iid ski sejisnu 
into early spiin^ and hiLe full 
The uiily rfimplaiiit ive had mnrrmud 

.i sllfjrtaUfe nJ' si 1 1 flip ■ S|lhLE:e. Tilt- j?eHH 

ranked fin h in thisruie^iiry, due tn hos- 
es anil rabies filling I he hew an -st m 1 lie 
driver* side. 



Supra Sports 
Comp TS6M 

Extvpthinsd styling and eimifuil, plus » 
wiike that skiers lave, mate- the Supm 
ear Nn. 1 vheive. The I hi 1 1 feuUires a 
clet-li-VL-e entry and umijui* negative 
ohme forwitnllu kniK’kdewn spray. Tin- 
ehhte and deeb+vee temdnate about 
halfway ufi and tin- result is n sjtihniUi 
ri dr, llid wiike and spray that drsps 

l'!* f ,r| rl in f ^ i 




4 MA5TERCRAFT PRO STAR 190 



5. AMERICAN SKIER ADVANCE 



6, SKI CENTURION TRU TRAC II 



LQA IB 1 Be.inv #0" Wl 2300 n Fuel 2S ga! 



LQA Beam 04 Wr 3250 lb Fue» 22: qa; 



iOA 19' Beam- flCr wi 2250 in Fuel 22 l>*i 



D-a> area 21,31 sq n Seating 6 Jtdylli 



Deck area 22.fG^| If Scaling 5 adulte 



SNir l m;]i.' 20.13 cu H . siffU packeis n PIlk, 



Eiwagu 10.55 lu I? . more sp« ce nt?edM 



Oecu wea 22.JO sq n S^iiimo 5 -uJmh 
c -■ ! ■ r . ! J i ' 24.07 cu n . COpiOuS. nm 04 



Engnt- 351 cu m VBGear-ng 1,5:1 Prop 14*10 



EfigjnE 350 cu -in VB Geannq 1:1 Prop (3> II 



Engine 3&1-cu.-in VBGeanng 1 ;1 Prnp: 13 k 13 



Top end 43 mph Ranking 3 (SieL very s-moolh 



mph Ranhing 3 <hei Ihratlle loose 



Tnp end 41 mph Ranking 6. porpnise.5 in chap 



Accel^raiirhii lh-35- 7.16 sec flanking 4 



Acceptation 0-35. 6.41 sec Ranking 1 



Ai neleralion 0-35 7 19 .ec Hanking 5 



Perlgimpnce Cou^ 1 50.93 ^?c Rpnitfig 4 
Hiindiih^ Tr^eks itnd rq^pepds beaoliluflly 
FM and Fm vh Upr-nlsiary and phlc-Hjr superb 



Perto'rnnf^ Course 4-g.5& sec Ranking 3 



Handling Easy 10 drive m all condfiiorls a siandijul 

a n .inrj I I I‘I I J I" I lr Idlin' n-M Miip-^i-H'rC 



Pnco -is IesIfnJ Stfl.BM 



Pneu as r L :-.rntf 119.053 



PnflormafCLi Cout«t 53.5* n.n^ fi 
Handling Unpredictable dJUnAWig. sIMring slow 

Rwd-Ftntiri: Pl^sh mi«rfior H itrang jraphieg 

F'r ■ e .r. |i.' %■:■■■ i SI 0 995 



AfTdrr-ss WaswrOiali Bp.ils., Rl 9 EJob. 15? 
Maryville TN 37B01 i'fel5t 9ft3-J?l ?B 



D.iali rtnign 
JiflrjKlh/t. ChjC 
Lpcvdcm -Mid tm n 
hidden py nwheef 
Low windstiirW 
offera Itttr-c wind 
protKtlcin. 



Ailcuess American Sx^r. 3<?1 Fnlf.*i|y -us Oa 
Ocoee. FL^?fil <305)656-3332 



Good irsilrumrnr 
pctStEkviirfeg 
Piirtv^rd view. 
Pnvrr s seat irug 
■md rtrong but px. 
jeng cn are mme- 
wfiat cramped. 



Arpclrftss Fine Li™ Induslrwjs. 4^3 Grggan Aye 
Merced C A 35340. |2fi9J 3B4-[t255 



lmtrLjmenE,illon 
ra>y fo *rad High 
wlfHtshrrid a=nd 
freeboard provide 
secure Oelrn Heel- 
ing. Unique visual 
iratLH diiplay 



m\& MACHINE 



Exactly 40 years ago, a veteran test pilot 
with the right stuff shattered the speed of sound and marked 
day one of a new age in aviation. 








SOUND 




B Y GEM. CHUCK YEAGER [UW , fietj 



he juke was on me. 

It was just after sunup on Lhe morning of 
October 14, UW7, and as I walked into the 
hangar at Muroc Army Air Base in the Cal- 
ifornia high desert, Lhe XS-1 team presented me 
with a big raw' carrot, a pair of glasses, and a length 
of rope* The gifts were a whimsical allusion to a dis- 
agreement I’d had the previous evening with a 
horse. The horse won, I broke two ribs, Anri now', as 
iridescent fingers of sunlight gripped the eastern 
mountain rims, we made ready to take a stab at 
cracking the sound barrier — up 'til that point avia- 
tion's biggest hurdle. 

The Bell XS-1 #1 streaked past the speed of sound 
that morning without too much fanfare — broken ribs 
notwithstanding. And when the Mach indicator stut- 
tered off the .scale a bare si minutes after the drop 

X-l ilrcaki Into a new age (above). Other X-l vlewi |top left) (he 
rocket pkinfi 0-29 mothership and flower left} cockpit detlgm. 
Yeager ' l X-l awards and Insignia Include, from Wtr Federation 
Aeronautique Jnlef rationale gold medal. Pr-esldentiar Medal of 
Freedom and Air Force research patch Toward the Unknown/' 



from unr mother B-2ii America entered the second 
great age of aviation development. We’d tly higher 
and faster In the XS-1 #1 in later months and years. 
Us aisterships would acquit them wives ably as the 
newly formed U-*S. Air Force continued to "investi- 
gate the effects of higher Mach number.” And Ed- 
wards Air Force Base, replacing the name Muroc 
Army Air Base, w ould witness remarkable strides in 
su|)ersonie and even transatmospherie flight. 

But with the XS-1. later shortened to X-l, we 
were flying through uncharted territory, the “ugh- 
know r n” as we liked to call it. And as ominous as it 
seemed to us then, that was the whole point. Ameri- 
ca was at war with Germany and -I apun in December 
1943, w'hen a conference was called at the fledgling 
National Advisory' Committee for Aeronautics (NA- 
SA’s forerunner! in Washington, The subject was 
how to provide aerospace companies with better in- 
formation on high-speed flight to improve aircraft 
design. A full-scale, high-speed aircraft was pro- 
posed that would help investigate difficult com- 
pressability and control problems, powerplant 
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BREAKING 
THE SOUND 






issues and the effects of higher Mach 
and Reynolds numbers. It was Lh ought 
that a full-scale airplane with a trained 
pilot at the controls would yield more 
accurate data than could be obtained in a 
wind tunnel. And. following the English 
experience with early air-breathing jet 
propulsion, the notion of using neon voli- 
tional jeL powerplant wa is advanced. 

Discussions continued through 1044* 
but winning the war was first on every- 
one's agenda. It wasn't until March of 
IJMi). the war {Ira wing to a dose, that 
the project picked up momentum. Re- 
searchers concluded, however, that jet 
engines of the period weren’t powerful 
enough to achieve the speeds required. 
Rocket propulsion was. explored — spe- 
cifically. ll turbo pump-eq uipped rocket 
fueled by acid aniline made by Reaction 
Motors, Inc. Delivering 6000 pounds of 
thrust, the engine wits thought capable 
Elf boost mg an airplane to Lhr fringes cif 
the known perfnnxmiKe envelope. Ulti- 
mately, the Reaction Motors turbo 
pump became stalled in development, 
so another 4 -chamber Reaction Motors 
engine, this one fueled by liquid oxygen 
and diluted ethyl alcohol, was slated for 
installation. A pressure system using 
nitrogen gas provided a basis for fuel 
delivery. This fallback meant X-l could 
carry only half the fuel originally antici- 
pated. but at least the project could 
move ahead. 

With an engine in place, Larry Bell of 
Bull Aircraft Corp. and Chief Design 
Engineer Robert J. Woods could pro- 
ceed on the design of the X-l. It was to 
be u nlike any other airplane designed up 
to that day. The Germans had experi- 
mented with rocket planes in the wan- 
ing days nf the war. The ME-163* with 



its HWK 503C engine, was credited 
wdth a top speed of EU-cmncl 600 mph. 
[The ME-262, with L wo jot engines, was 
clocked nt fi27 mph,} But the Bell X-l 
would be far superior— with a clean, 
aerodynamic profile that whispered 
power oven while resting dormant un 
the tarmac. The nose was shaped like a 
.50-caliber bullet r and its high-strength 
aluminum fuselage ytOLul a mure 10.85 
ft. high and 30.00 ft. lung. Wingspan 
was 2ft ft., wing area 130 sq. ft. Launch 
weight was 12,250 pounds. Landing 
configuration was close lo TDfflJ pounds. 
Inside the X-1 + r diminutive frame was 
packed two steel propellant tanks, 12 
nitrogen spheres for fuel and cabin pn?&- 




Ytf^ger between fhgnu in me X-L 



suriaatinn., three pressure rogulatnn?. 
retractable landing gear, the wing car- 
ry-through structure. Lhe Reaction Mo- 
tors engine r more than 500 pounds of 
special flight teat instrumentation and a 
pressurized pilot’s cockpit, Perfor- 
mance penalties, fuel limits and safety 
concerns dictated an air launch by a spe- 
cially mndifed B-2S- [However, 1 ilirl 
make a successful ground takeoff on 
January 5 ( 1949.) 

The Army Air Technical Service 
awarded the contract for the XS-1 1 
(serial number 45-062} to Bell on March 
Id, 19-15, the first of six in the X-l series. 
XS-1 #2 (serial 4fMKEi) was biter flight- 
tested by X AC A and was modified to 
become the X-IE Mach 2 - research 
plane. The X-l #3 (serial number 46- 
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Inside Chuck Yeager s XS-1 #1 

Shaped like a .SO-cJillber bullet, the XS- 1 i aerodynamic 
simplicity belied its sDphlsilMied Internal 1 sy items . 
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l Mid? had a t 1 irtwpurop-driven + Ie™ - pres- 
sure, fuel-feed system. It was Inst in an 
explosion on Lhe ground in 1951. The X- 
1A, X-IB and X-1D were also test 
flown. Thu A and D were also lost to 
propulsion system explosions. 

You get the idea that designing, 
mai ntai rung and— particularly —fiying 
these research tools was not without 
hazard. But despite the risks, the first 
X-l flew like a dream. Its smooth, pre- 
cise flight characteristics — I remember 
pulling throe slow rolls on the first un- 
powurud flight in midsummer 1947— de- 
fined the planed personality. And us we 
embarked on the quest to explore avia- 
tion^ potential, fear, albeit subsurface, 
supplied a business-like edge to the 
work. It lurked in the shadows of the 
psyche as the groat B-23, pilot™! by 
Maj, Bob Cardenas, lumbered into the 
crystalline California air with the X-l 
clutched to Its underbelly. The bomb- 
er's gem* would came up and the pros- 
pect loomed of having to get into the 
driver's seat of the X- ] “in the usual 
fashion/ 1 as the unemotional port- flight 
reports described it, It was the worst 
part of the whole ride — suit™! more for 
a contortionist thane pflot. I would stuff 
my helmet and oxygen mask behind the 
seat of the X-I before takeoff, two less 
items lu worry about. At altitude, engi- 
neer Jack Ridley anti 1 would stroll back 
to the bomb bay, trying not to look 
through the gap between the mother 
ship and her tiny orange offspring h 
named Glamorous C tennis after my 
wife, ivbu had happily suffered the stan- 
dard deprivations as an Army Air Carps 
wife. It was cold and windy as I made 
my way to the small steel ladder mount- 
ed on slides that would descend to the X- 
Ts cabin door. I d bounce on it a little 
and it would drop into position. 

Then the fun would start. I'd place my 
right hand up inside Lhe door and hold on 
tight to Lhe top of the frame — inches 
away from ah that sky. Then I T d slide in 
feet first with my left hand still holding 
the ladder behind my back- I'll never 
forget that bad moment when I'd have 
to release my right hum I and nhift rny 
weight from the ladder to the plane. 
This was the moment — half in and half 
out — when 1 always figured the X-l 
would get inadvertently released 
(.crauk! I from the cable attachment point 
overhead. Once inside Lhe plane I'd have 
to tie ml around double lu turn and slide 
into the pilot's scat. But it wasn’t over. 
I’d sLill have to contend with the para- 
chute (as much good as it would do in an 
emergency ) ami retrieve my helmet and 
oxygen mask from behind the seat. 
When l‘d get settled, Ridley would low- 
er Lhe cabin door on a small cable and 
position it over the door frame. He T d 
push from the outside and rd latch from 
the inside and somehow— in the icy 

j Pletinr flint fo pntjr Hfi) 
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Build A Roomful Of 
Mahogany Furniture 
Dining Table 
■ 6 Chair* 

Sideboard 

Pin* 

How To Design Furniture 
I Woodworking Adhesives 
Guide To Shop Chisels 
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KEEPING A HIGH-TECH HELICOPTER 

IN THE AIR 

STARTS ON THE GROUND. 




Every Army helicopter is thoroughly 
inspected by A snail attfry of highly trained * 
specialists. f 1 

Avionics technicians Test thermal 
imaging sig h & n > m .1 kv su re they 1 1 

lumruglirnnod.iv 1 ^ 

Systems repairers cheek 
laser rangefinders iu sec if they tv 
on carnet. 

Crcwchiefe and mechanics adjust tur- 
bine engines and double -check poiveTshnfb. 

With more than 8,600 aircraft, the Army 
needs intelligent, highly motivated young 



people rsi train in dozens of skills Some of these 
specialties offer a young man or woman the 
opportunity to fly as part of the crew 

So if you ‘re mtc rested in learning a 
* skill that could lead to a high-flying 
career, check into Army Aviation. You 
could end up with the tools id build 
.1 brighter; more rewarding future 
For more information. contact your local Army 
Recruiter today. Or call this toll -free number 
1-300-USA-ARMY, 



ARMY. BE ALL YOU CAN BE. 
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How to make your next project 
an original by designing it yourself. 



BY THOMAS KLLNCK. Associate Edrioi 



S o youVe derided to build that stereo cabinet 
for I he living room, Or maybe it’s 1 ime to start 
thinking about a bed to rep tare the baby's 
rrib. Your a hop is already equipped with most 
of the tools you need to lake on these jobs, it only 
remains lo choose a design. A frantic search through 
your buck issues of Popular Mechanics iua> offer 
plan# that suit y our need#, but wluo If you want some- 
thing u Utile different? The solution lies in designing 
it yourself. 

H> creating or modifying the design for a project 
you gain nearly Total coni ml over file finished prod- 
uct. Not only do you experience the persona) accom- 
plishment I Hat goes along with constructing a well- 
made piece, hut you’ve added something of yourself 
that will be there for years to come, There's little 
I hat compares with the satisfaction of Hatching 
your idea develop from a few sketches on 
paper to a tangible object for all loser. Hie 
completed piece reflects your input as ihe 
designer, making it truly one of a kind. 
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MAKING IT YOURS 

The Importance of drawing 

Designing like building, is a skill that 
can teamed. As with cutting and fit- 
ting uwrfi, it takn.s practice with the 
tools oft he trade. Design's most power- 
ful tool is drawing. Drawing enables you 
to try out ideas without going to the 
time and expense of building them. By 
drawing, you can visualise what some- 
thing looks like and how it goes togeth- 
er, or save ideals for future reference. 

Many different types of drawing each 
suit a particular stage in the design pro- 
cess Drafting, or mechanical drawing, 
provides a way of producing accurate 
scale views of an object and is commonly 
used in shop drawings. 

Two types of drifting are ortho- 
graphic and isometric projectmm In or- 
thographic drawing the 3-dimeninonal 
object is shown in a series of views: typi- 
cally, the top, front and side. House 
plan,s refer to the fronL and side views ay 
elevations and the top view is called the 
plan. Isometric drawing is more pictori- 
al in that it incorporates the three views 
in one image. 

Freehand perspective sketching is a 
good way to play with ideas in a quick. 



fluid format. Here, accuracy is sacri- 
ficed to speed,, You want to he ahle to 
record ideas as fast as you think of them. 
Freehand drawings are also a good way 
to show ideas to othens. You can easily 
get an idea of how a comer cupboard 
would look, for instance, if you photo- 
graph the room it is to be in, and trace 
the photograph with the cupboard 
drawn in place, Most Luxto on technical 
drawing such as Mechanical Drain ng 
by French, Svcnscn, Helsel and Ur- 
banik (McGraw-Hill, 1BH5) can supply 
you with detailed information on both 
drafting and the elements of perspec- 
tive <1 rawing .Fora more in-depth study 
of freehand perspective take a Look at 
Architectural Graphics by James 
Chmg (Van Nostrand Rhine hold, 1986). 

Begin at the beginning 

The first step in designing is to define 
the problem jis completely as possible 
hy listing w F hat you want to achieve. 
Su ppuse you r col led ion of tools is slowly 
overwhelming yogr existing storage 
spare. This is a functional need and 
prompts a utilitarian solution. On the 
other hand, Lhe new qnmrr cupboard 
you’re designing might he required to 
w fit in”' with an existing set. of furnish- 



ing*, or be an example of some particu- 
lar style you Like. This nonutilitarian 
concern is of equal import ance. 

Begin by listing the functions of the 
piece. WhaL must il do? What shouldn't 
it do? F or i nstance, a coffee table should 
provide a raised surface for supporting 
magazines and drinks, but it shouldn't 
be so large -is to make part of the room 
inaccessible. 

In designing the three pieces of {lining 
room furniture featured in this issue we 
began by first determining exactly w hat 
we wanted to accomplish. We needed a 
table large enough to sit six adults com- 
fortably and with enough surface area to 
contain plates and accessories for :i full 
meal. Our sideboard had to have ample 
storage for utensils h china and table lin- 
ens. The chairs, of course, had to be 
strung enough to support the biggest 
eaters among our friends and relatives. 

Next, list the aesthetic concerns. Try 
and note the particular way you want 
the piece to look. If this seems difficult, 
try instead lo note the ways, you don't 
want it to look. Either way you are de- 
fining an area that you feel comfortable 
with. Our [lining room furniture had to 
appear as a set and we decided, that the 
overall design should pay homage to tra- 




After defining the problem, begin i™esTJga! irtg cue solid tong birring various iradh lonal element* to produce each idea. Design* of 

with quick freehand sketches. Allow each idea to stimulate lhe next, a more contemporaiy nature were noted as well. The final design 

In these drawings of sideboard designs, we experimented by com- evolved as a product of these sketches and our Initial constraints. 

9 * 
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ditkmbut not appear rustic. If possible, 
we wanted to have .sottif' connection to 
contemporary style while stiU appear- 
ing classically elegant . 

The next step is to list all the e<m- 
straints that will be placed on the design 
and building of the object . Do you have a 
limited budget with which to work? 
How much time can you allocate for the 
designing and building, and does at have 
to be completed by a certain date? Do 
you have the space, tools and -skill neces- 
sary to complete the jnh? Can it be fin- 
ished on site, if necessary, and can you 
get it through the door or out of the 
basement? The construction nfour din- 
ing set was designed Lo require only the 
typical portable poivor tools found in 
most home workshops. The materials 
were to he* easily accessible and the join- 
ery and detailing in the range of the 
home workshop enthusiast . 

Investigating possibilities 

< )nce the problem has been defined and 
the constraints noted, you can turn your 
Attention to the creative aspect of de- 
sign. In this phase, your job is to gener- 
ate a range of visual ideas from which 
your final design will be selected. The 
more ideas the better. Tiy , at this point, 



to forget about the constraint* and re- 
quirementsyou have listed and he guid- 
ed by the broadest possible definition of 
the problem. You will use Shone notes 
later to help you refine your ideas. 

Start with a broad functional require- 
ment of the object. A dining table must 
i>e a surface that support* food and 
drink, for example. Now, how many 
ways can you arrange that? Must the 
surface be flat? Can it be mutliievded? 
Must it be solid or can it be a framework 
that contains dishes and glasses? JVr- 
h&ps it's expandable, or maybe assem- 
bled from smaller units. If it's a typical 
fiat surface, how is it supported? Per- 
haps it hangs from the ceding 1 a be low- 
em] when needed- Even if you think 
your ideas gu beyond your specific 
goaifi. they may lead you to a solution 
that's appropriate. Furthermore-, you 
may fiml that certain ideas, while not 
suitable for the immediate project, re- 
late directly to some E it her problem that 
needs to be solved. 

Now consider the aesthetic priorities 
in the same way. If you have a firm Idea 
as to the styling rjf ibe piece, become 
familiar with existing objects that are 
simillar. Try to isolate the components 
that give the style its identity. I it pro- 



portioning? A sense nf lightness or deli- 
cacy? Perhaps it's the geometric nature 
of the style. Some styles are identified 
by an attention lo detailed ornament 
while others are clean and simple. After 
reviewing the components of a style, 
start drawing alternative ways these el- 
ements can be put together. As with 
functional ideas, don't dismiss them too 
quickly. When trying Lo be creative, the 
worst thing is to be negative. 

If you don't have a firm style in mind 
you can still proee^i with this step, but 
the scope of possibilities will be much 
wider. Re prepared for ideas that are 
unfamiliar. Instead of researching ex- 
isting styles, look to unrelated areas for 
iiiNpiratmn, Investigating shapes found 
in nature is one good way. as is studying 
other forms. Try Etnd interpret Lhe.se 
shapes in your design. Solutions arrived 
at L his way often take: some getting used 
Lo. dnn'l he afraid to try anything new. 
Tiudition connects us with our rooLs as 
wti l as pro v idi ng a j ilat form for expl ora- 
tion. 

Harmony and discord 

Keep in mind that a finished design will 
be composed of elements that relate to 
each other visually. The shape* of the 






Drafting allows you to dEv^gp and refine actusF construct! on detail 
and proportioning. Constraints sotfi as sizes and types of available 
materia typeiof toolito be used, cgnstracripn techniques iind ergo- 




nomic factors all contribute to the final design Crow sections trebled 
us lo work on the Inside and provide a dear description for the 
byilder. Detail views describe door und dranver construction. 
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MAKING IT YOURS 

individual fairt* should be con^kierttl 

eoflectiydy* 

if. for in^taucfv you root a Win. 
ruutid on the curaens of all the pieces of a 
table, they will Ih^ visually connected in 
the finished piece. The object should 
convey a t heme that fe the product of the 
overall shape and the detailing of the 
paita. These relationships give the 
piece a sense cif harmony. 

The predominant visual theme nf our 
dining set is a simple recUngfa. We add* 
ed twu distinct but. related motifs in the 
stopped flutes that appear cm the legs 
and the half-round. 1 Tin, boafling that 
define and highlight the frame i*dgea T 
These ornamental details are connected 
in that they are belli Linear elements 
wilh semicircular tTuss-Hectmns. They 
are different in Lhut the flutes are re- 
cessed and appear framed in the legs 
while the beading frames the drawers 
and doors and stands proud off the sur- 
fn-L 1 . The similarity between these? ele- 
ments tends to hold each piece together 
while the difference cremes visual In- 
terest. The three separate furniture de- 
signs all employ the same ornamental 
themes* Each piece, however, varies 
the details to suit its pniporUnns. 

Sefecting and refining 

Nest, evaluate and synthesize the ideas 
that sol re your problem both functional- 
ly and aesthetically, Look over your 
drawings anil begin combining ideas 
from tmeh set to produce complete 
ideas. Weed out solutions that don't 
seen appropriate. Ideally you want to 
end up wit h one or two designs that sat- 
isfy the gene in l requirements. 



Now. return to your problem defini- 
tion and list of constraints. You must 
evaluate your solutions using the initial 
set of priorities. Are there places where 
it falls short? Can it be made within your 
limitations? 

Now is the time to make whatever 
alteotinns are necessary to make your 
idea suitable. You may have to use ply- 
wood instead of solid wood. Iferhajis it 
tnunt be cDlkijraihlr Lo be transported. 
Occasionally you find & very attractive 
idea causes you to change your priori- 
ties. Further refinement nf your design 
should occur cm the drawing board 

where e_\aet measurements, propor- 
tions and detailing of joints and orna- 
ment lakes place. 

When drafting yulir denign, chouse n 
scale that allows the object Lo be drawn 
large enuugh to show all relevant de- 
tails. If this isn’t possible. draw large- 
scale detail views. Consult a reference 
guide such as Architectural Graphic's 
Standards for specifications on seat and 
table height nr other necessary data. A 
good pragmatic way to del ermine the^e 
spedficatious is to measure pieces that 
you use regularly and are familiar with. 
Determine any other dimensional con- 
st r.iints, such hs rtiom size, dimensions 
of items to be stored, and available lum- 
ber sizes. 

Begin the drafting by drawing the el- 
ements that must conform to these stan- 
dards and judge the variable dimen- 
sions to suit your renre of proportion. 
Don't expect to be aatiafied the first 
Lime, Use tracing paper to draw over- 
lays which allow you to adjust the finer 
points of the design. When the form 
uses complex curves, or other elements 
where pattern* would be useful, draw 



the object full size. This is especially 
useful in chair design. 

It’s some t imps useful Lo make a moihd 
of t lie r 1 esign . Seale model* . * ir mockut 
are mode at the scale of the drawing nr 
larger and can be constructed util of 
carrlhoiiiTl. paper or scraps of wood fas- 
tened together with hot glue- or double* 
fared tape. These mock ups are not in- 
tended to be finished products, but only 
serve to msike error* apparent before 
actual construction. 

Once you are certain that your draw- 
ings are complete, you should create a 
cutting list Here, each piece ie noted 
along with the sizes it must be cut ami 
dressed re. This greatly spo&ria 1135 con- 
struction and helps to eliminate cutting 
errors which mean Wasted wood. 

There is nci one way to gu about solv- 
ing every design problem. Some prob- 
lems require a great deal of creative es* 
pk? ration while others begin as 
refinements in a drafting. As both the 
designer anti the builder you have the 
unique opportunity to make changes In 
your design dining the actual construc- 
tion, Sketches, draftings and nuK'kups 
ail serve to (prepare you far the con- 
struction and the EtppeurLLJice of the fin- 
ish till piece, However, there is no .sub- 
stitute for seeing and handling your 
ideas as they materialise, 

The process of the designer-builder is 
much like the planning that goes into a 
trip. First, you decide where ymi're go- 
ing, investigate all the ways to got 
there, acid be prepared far the unex- 
pected. Then, hop in the cur and gu. 

Remember, good deigning antici- 
pates reality. As you practice, you'll be- 
come more skillful at seeing thing* in 
your mind r s eye. W 
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Drafting Equipment 

Drawing board* are available Ena range of 
iIml A 23 -In ic II -In. board mould be large 
enough for muit projects, To protect the 
board and provide .1 mvoom lurfare for 
drawing, attach a H/pnyl board cover with 
double-faced tape. A T-iquare permits 
drawing parallel horizontal Unci and Is 
used in conjunction with the triangle* to 
produce parallel vertical lines and an array 
of standard angles Uie an architect 1 scale 
to reduce your drawing to a manageable 
size and a bow compau with beam exten- 
sion to handle arc and errete drawing 
chores. For curves that arpn t circular, a 
frenc f> curve Is useful. Mechanical pencils 
accept drawing leads or you can use JndL- 
vidual pencils of the appropriate grades. 
Use a 4 H pencil for construction Tines and 
save a sorter £H or H pentlf tor object lines 
and Lettering. Masking tape Is best lot 
hording the drawing paper because- II re- 
duces Tearing when the drawing Is re- 
moved Most Art supply stores stock the 
atseve items. 
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TOTAL SHOP® 

MULTIPURPOSE 

MACHINE 



f ota/S hopQ) 



* Tala] Shop e motor is a lull 1 L /z h p The 
ShDpBmiLh* v motor is 1 J & hp. 

* Tolal Shop* i£ convertible by the Ovr« to 
22Dv, unavailable- with Sbopamiih T 

* Toial Sho^* to a much heavier built machine 
than ShopsTmth* weighing over 7 S lbs 
more, 

4 Ln more than 95 % ol the compansont, 'he 
Shopsmish* machine ia priced higher than, 
the Tqlal Shop* machine. 



Thousands of Total Shop ® owners 
already know that there is a difference 
in value. 




Ditsl Cotiecfor 

* 1 hp p 110 tf 

* 4" inlet 

* Commercial 
quality 

* Compact size 

^ 4tlQQOO 

S34A- 1 39< 

fShp. & Hdlg 530^ 



Call 1 -800-845-9356 tor in S C 
280-4174) and we 11 send you 11 
more reasons why Total Shop K is the 
better buy than Shopsmith .*. 

Qur 30 minute demonstration video 
(available in VHS or Beta) will give 
you a first hand look at the difference 
in value. Send for it today (with a $20 
refundable deposit). 



15" Scroti Saw 




TS15-6 PLANER 

Don't overtook the TS 15-6 
Planer, a rugged 
machine— convertible to 

220 V by the owner, 
optional stand and dual 
collector available-, 
available with powerful 
2 HP motor, and a lull 
1 ST x 6 " board capacity 

And al special price while 
supplies Iasi. 

*795.<» 

Order today. Supply limited. 



6* Heavy Duty Jointer 






■ ¥* hp, tlQv 

Adjustable speeds 

• Fully adjustable 

* 190 tos 

**■ tOQQ oo 

SL9S00 

I ships freight caltectj 

3 " Industrial quality 
joints also available 

£. $ 575 “ 

[ships Iretghi coiled] 



Please send [he 
Free information paclcel 

Please fiend the 30 min 
demcnshalion video 
{enclose $20.00 
refundable deposit — 

specify VHS or Beta) 

Please send 2 J ^z hi 
instructional video 
( enclose $49 95 + £2 GO 
shp & hdl.) — specify 
or Beta. 



/ofa/Shop&fy 

Dept. P * 

P 0 Box 25429 
Greenville, S.C. 29616 

Name 

Address - . — - . 

City 

SLafe/Zip 

Phone 



Comparable i Q 

Hognfitf ck Della 
Fully adjustable table 
Z depth of cut. V 
stroke 
IIQv 

Work and storage 
table included at no 
Charge. A &49 “ 
value 

25 assorted blades 
included 

$ 199 .°° 

(Shp £ Htfg. S50 '•••■) 
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Industrial 
Dust Collector 

* 2hp a 110y 

■ Two 4" ml@t$ 

* 1185 CFM 

■ 125 1 be. 



$ 339 . 

{snip? IrengTit col led l 



Pfcjpg 



Call of in S C 

Tnll F!te 1 800 845 9356 216 4174 
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How Glue 
Wforks 

A woodworker's guide to workshop adhesives, 

BY JOSEPH TRUINI. Shop And Toofs Editor, and LEE GREEN 
PM Photos by Brian Kosoff 



■ f you're a typical woodworker, 
/■ chances are you don’t spend a 
ffl whole lot of Lime thinking about 
iH how glue works. Your primary 
concern is simply that it does work. 
However, understanding the nature of 
adhesives and hnw they interact with 
wood will help guide ynu in selecting the 
right glue for each job. 

The use of adhesives dates back at 
least as far as the ancient Egyptians. 
These original glues, made from ani- 
mate and vegetables, changed little 
through the subsequent centuries. Dur- 
ing the first half of this century, howev- 
er, the adhesive industry grew in leaps 
and bound? The primary causes for this 
sudden and rapid growth wen* the de- 
velopment of synthetic adhesives, a 
growing plywood industry and the de- 
mands of World War If, The adhesive 
industry has continued to grow and d En- 
velop steadily up to the present, 

Today's adhesives are highly special- 
izeri and formula Led to meet Specific as- 
sembly requirements. But h chousing 
I he right adhesive from the wide variety 
of products row available, can he a little 
confusing. Presented here are 10 requi- 
site workshop adhesives that will han- 
dle virtually ah gluing job* r/ic c lip- 

and -save chart on page 103). Wo 
decided not to try and cover every adhe- 
sive on the market. There's no discus- 
sion of panel adhesives, silicone, floor- 
ing mastic or the arlhesives. Instead, we 
concentrated only on the best adhesives 
for use in the workshop. Before gelling 
into the specific use* for each adhesive* , 
let's talk about just how glue works. 

Adhesion answers 

It would be easy to fill a book with a 
detailed analysis of the mechanisms of 



adhesion — in fact, several such books do 
exist. In more practical terms, though 
the situation is much simpler: glued sur- 
faces bond together at the points where 
they make contact. This may sound sim- 
ple, but even a very smooth surfoce is 
quite rnugh on a microscopic level and, 
therefo re . makes ct intact only on a ania] l 
percentage of its total area. Glue fills 
these tiny irregularities and then hard- 
ens to form a solid con nee Linn or bridge! 
between the glued pieecs- 

Wbcn glue *i inks into a wood's porous 
surface before hardening, it creates a 
bond known as mechanical adhesion. 
The strongest holding force in a glued 
joint, however, is known as specific ad- 
hesion, -Specific adhesion works by at- 
t racting unlike electrical charges that 
are found in every material. The posi- 
tive and hegat ivo charges In the glue are 
moItTiilarly attracted to the charges in 
the workpiece, In practice, both me- 
chanical and specific adhesion cstn arid 
do occur at the same time. 

A successful glue joint also depends 
uli tin* strength of the solid bridge, the 
hardened glue itself. This is known as 
the cohesive strength. The molecular 
attraction that holds the glue together ia 
cohesion. If that were all there was to it. 
selecting the best adhesive would be ea- 
sy— simply pick the glue with the high- 
est cohesive strength. But, as you may 
have guessed, there’s mure to it. 

Adhesive joints are subjected to a va- 
riety of stresses and the highest - 
strength glue for one type of stress may 
be a poor choke for another type- Glues 
are strongest when the forces trying to 
IHill them apart are perpendicular to the 
glue line (tensile stress! or parallel to it 
< shear stress): see the dm wing on page 
102. In both tensile and shear stress, the 




- - 



force is spread evenly over Lhe entire 6 
glue joint. 

Conversely, peel and cleavage stress 
create the weakest glue joint because all 
x he force is applied along the edge of the 
joint. A glue that produces jdnts with 
tei wile strengths greater than lflOO 
pounds per sq. in, (psi) will typically 
have peel strength values ranging be- 
tween 10 anrl f>0 pounds j>er in. along the 
joint -Joint failure under peel or 

cleavage straw starts with a thin line of 
failure that wnrksjts way hack from the 
edge until the pieces came apart 

Stress tu glun joints is also caused by 
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changes in the temjjemure. Adhesives 
him I workpiece* t-x]isi.tiii und contract hs 
the temperature rises ami (Imps — bill 
not necessarily nt the samo rate. if 
theivVi tt large dsfrernnee in the* degree 
nf cKpimsion tmd mm motion between 

I lu- adhesive Hill I workpiece, then the 

glue joint will pull apart, Flexible udhe 
saves art lrs> a/feeled by temperature 
change than rigid ill ms, 

Favorable features 

Beside# strength* theft are nLlier rhur- 
urleristlcs U i n insider when dm lsingnn 
adhesive* A fast -setting glue* like hoi 



melt nr cyanoacrylate, lots you assem- 
ble small parts very ijuiekly without 
fuss in g with damps. A slew setting 
glue. such as hifk» glut?, allows you to 
vvnrk ill a teisori «ly pace which W npqcHr- 
mry when building large, rumples pro- 
jiK'ts, A ilisndvHntPHi of dow- setting 
glues is that the a*wmb)y must remain 
dumped for several hours, This can be- 
runiesi uutsuTire if you don't nwn a lol of 
extra clamps. 

Other feature* to consider include 
heal sinil moisture resifiUnce H color 
when dry and shrinkage, hi regard to 
rust. most glues are relatively inefcpen- 



save and, like many items, more eco- 
nomical if bought in lar^e-size nontrin 
i-rs. Two-part allies like t-jn K\ii ■- and 
resorcinol r are nn the high end of the 
price scale , For example* resurdnnUHl!- 
riunce ske) costs about 5-15.1, 

Your best insurance for a successful, 
bop-lasting glue joint is printed right on 
the container, (ilue mann&cLurers pro- 
i * I e v li I u i lJ ' I t, L mfi nvn nt i i in + t li rectif jns 
and safety profit! .tious fin each label. Hi' 
sure in read them cjirr fully. Also, addi- 
tional sped final ii ni> nn rift on available 
from the manufacturer. Sow let's look 
at the moKt fommnn workshop glues.. 
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Here are the I & inert useful workshop *dheslv«| left to right fr white contact ctfiunt. Instant -bond glue. resort fncl, 5 -ml note epcjcy sy- 
gJue r y errow g lue. liquid hide glue. hot-me! t glue slicks with glue gun, rlnge, i low-i et tpo.*y and plait l-c rsln See chan for u$ei_ 




Adhei ive specifics 

■ White glue is lite mast popular house- 
hold glue sohi. Made from polyvinyl iiee- 
laU - 1 PVA) h it's a good general- purjumn 
glue. Use it on porous materials such ic* 
leather, wood and wood prod- 
ucts. White glut? is nmituxic. pdork&a, 
nonfinmmabk and it hcLh quickly <kss 
than 1 hour] and dries clear. It has low 
moisture resistance so don't use it on 
outdoor projects or where moisture is a 
problem. Specially formulated FVAs 
are a vailable for use hy children, 

M Yellow glue, also known as carpen- 
ter's gjue p Is an aliphatic resin. This glue 
is formulated for use on ill types of wood 
and wood products, LikeaFVA p yellow 
glue is water- bused, but it sets quicker 
and ha* hetti'r mm at tire rusisturbce than 
white glue. Aliphatic resins have good 
heat resistance and aren't affected by 
most common solvents found in varnish, 
paint and lacquer. Yellow glue dries 
translucent and is sanduble so Lhjil it 
won't ring abrasive paper. 

This is also an excellent glue for poor- 
ly heated workshops since it can be used 
in temperatures as low as 45T. But re- 
member, at lower temperatures a long- 
er curing time is required, 

» Hide ulue one of the oldest glues 



still in use today. Made from animal 
hides, hooyes and bones, it now cornea in 
easy-to-use liquid farm, For purists, 
hide glue is alsu available in solid chips 
that must be liquified En a heated |KjI 
before use + 

Use hide glue nn all typrs of wood and 
wood products. Us long setting time is 
convenient when extra assembly Lime is 
needed. Hide glue is very si lung but it 
has poor moisture resistance. 
m Hot-melt glue comes in waxy slicks 
and is applied with an electric glue gun. 
Glue gun prices range anywhere from 
about S7 to $40 depending on the style, 
A 2-doaen box of 1-in .-long glue s ticks 
cost about $5 p This is an ideal glue for 
hobby isLs and cniftsjjersoILs. It Sets al- 
mrkst instantly and can bo used cm nearly 
ill l materials including wood* metal, ce- 
ramics and doth. Hoi-melt glue comes 
in several formulas including general- 
purpose, flexible caulking for use 
around plumbing fixtures and a new 
brown-color, wood -t fine glue, When us- 
ing hot-melt glue, avoid applying it to 
very cold workpieces. The glue doesn't 
bond well Lo cold surfaces. Caution; Be 
carofu] not to touch the glue gun Lip dur- 
ing use, it's extremely hot. 

■ t'lmtiMi cement is u^-d primarily for 



adhering pkist ic- laminates and wood ve- 
neer to a particleboard or plywood core. 
Apply contact cement to both surfaces 
with a brush, roller or spray gun. Once 
the glue is tack-free i about 5 minutes), 
press the purLs together. As its name 
implies, the cement bunds on contact . 
There are three types of contact ce- 
ments available: flammable, nonflam- 
mable and Wflter-baoe. 

Solvent-base ft flammable cement 
should be used nnly in well- ventilated 
areas ai u 1 never near an ojjen flame, pi- 
lot light nr running electric motor. The 
advantages to using flammable cement 
is that it dries very quickly and is the 
cheapest of the three types. Nonflam- 
mable cement Is the most expensive and 
ventilation is needed during use. but it 
dlies quickly ami is safe near open 
flames. Water-base contact cement is 
medium- priced and extremely safe to 
use. It h s itontoxic ami nonflammable. 
One major drawback, however 4 is that it 
has a painstakingly long drying period 
— up to 1 hour. Don't use water- 
baste contact cement on metal surfaces. 
It could cause corrosion. 

■ Inst uni 'bond glues are more com- 
monly known by such trade names as 
Krazy Glue and Suptir Glue, Thes** ns - 



SHEAR STRESS 



PEEL 



COMMON GLUE- JOINT STRESS POINTS 



CLEAVAGE 



TENSILE STRESS 



This Illustration shows tour of the many types of stress everted on mows, parallel to It. With peet and cleavage, talfure starts at Joint 
glue joints. Tensile stress pulls perpendicular to glue line. Shear stress edge and worm Its way hack across the surfaces. 
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markably strong* superquick-^tting 
glues are cyanoacrykte (cyanogen and 
acrylic resins) adhesives- Cyanoacry- 
lates work very well on nonpomus ma- 
terial*! sueb as glasK P metaJ, ceramics, 
jewelry and many plasties. Certain 
thickeiierl, gel-typo cyanoacrylates can 
also be used on porous surfaces such as 
wood and paper. 

One fmiaiJ drop is all that's required 
for most refidr jobs, so use it sparingly. 
These glues also bond skin instantly so 
me Ihem carefully. Use acetone or nail 
polish remover to dissolve hardened cy- 
anoacrylate. 

■ Resorcinol is a 2-part resin that dries 
completely waterproof, Anri, it's argu- 
ably the strongest wood glue available, 
One minor drawback is that resorcinol 
dries reddish-brown in colnr^ 

II comes in two cans: a powdered cat- 
alyst in one can and a liquid resin in the 
other. Measure the two parts in sepa- 
rate containers to avoid contaminating 
either can and mix them thoroughly on a 
scrap board with a putty knife. Wear 
eye goggles and a respirator while mix- 
ing resorcinol as protection against the 
catalyst dust Use resorcinol on all out- 
door projects and marine applications. 

■ Epoxies are available in two basic 
types: 5-minute fast-set. and slow-set. 
Epoxies are noted for their high 
strength anti the ability to bond a wide 
variety of materials. Fast-set epoxy is 
most often sold in a double- barrel sy- 
ringe. One barrel contains the resin and 






As wood absorbs gl ue. It swells slightly (top) 
It If* wood k surfaced flat before glue curd 
fully [center], a sunken joint will result when 
the wood anally dries out [bottom). 

the other is filled with the hardener. 



Posh the plunger to dispense equal 
amounts of each ingredient. Mix the 
glue thoroughly before use. It sets in 
about 5 minutes but cures in 12 to 24 
hours. 

Slow-set epoxy comes in t wo separate 
contiiiners— usually squeeze battles or 
cans, 1 1 can sometimes, be found in sy- 
ringe containers, too. Use slow-set ep- 
oxy when you need more lime to work 
before the glue Rets. Mix equsd amounts 
of ream and hardener on i scrap hoard 



with a putty knife, with all 2-part 
glues, mix only enough adhesive as you 
can use in one application. Slow-set ep- 
oxy usually sets in about 30 minutes but 
it can take up to 4 hours depending on 
the temperature. 

■ IN list ic -res in is a urea-formaldehyde 
powder that* when mixed with water, 
becomes a powerful wood glue that is 
both heat and mnisture resistant. 

Although plastic resin has a long set- 
ting Lime (12 to 14 houi^), it’s a favorite 
uf cabinetmakers because of ita long pot 
life [about 4 hours), high strength and 
nearly invisible glue line, t*M 

Adhesive Manufacturer* List 

• BhoUjiI Chemical Corn. K lift E P-ni»d kl., Co- 
lumbus, OH mi r o 

■ Lkrcnn Ca rp. F 30 Enriitvitt St.. HA 

01903 

m Oaw Corrunji Carp., ttidla,nrt, bl[ 4stiti7 

■ EJuro ( Loctite Cnrp. 1 , 44lfO CnuiwiKwt Cl. , fleTK- 
bmd P OH44i£i 

■ FrimkJm liLt^niiLrjriti.i]. riiH-rtiiml J>iv,. 

Brnrk Sr.., Cnlirmtiufl. OH 13307 

■ Lri-n^ral Klrt'inf, Silicone- PmriurLH I>h ., Wim*- 
forri, MY lElflH 

■ MB KuUer, 315 Saulh Hick* Rri.. I'iiI.Vith. 1L 
00077 

a KnvGhkvliK^fiftW, 3»rHSt„ KncYork, SY 

mic 

a Mjcrfl Adbenveii, RCM Ceqx., F-O- Hu* 23o, 
WickfiUfr, OH 44 m 

m HiLcklunUur^-Munean Uklalio- 

rmCitv, nK731Z5 

■ Map* Anwrkan Chemk'nl Oni., Mcnun • 

LlleRS . , ClevdtM, OH 44t23 

■ M.inu’le Adhibit -r- Cam.. P.O. Hnut h IJ, RdJ- 
mare.NY 11710 

■- Raberifi CpjuJiliit£il [nrltieLnt^ AVeldwixdl, 
P.O. Hux Ui&O, Industry. t’A 317 41* 

■ Super Glue Carp.. 3S4-U8 Jnmnini Avc.. Hallis, 
NT 114,51 

* ;iM Co.. Hnfni- 1 'nsclup.-i a Div., 

m r*mr. Kt. fwi. vnuho 



WORKSHOP ADHESIVES 


ADHESIVE 


WHITE 

GLUE 


YELLOW 

GLUE 


□QUID 

HIDE 


HOT- 

MELT 


CONTACT 

CEMENT 


INSTANT^ 

BOND 


HESORCINOL 


EPOXY 

S-Mmute PLASTIC 

Slow RESIN 


Base 

Material 


polyvinyl 

acetate 


aliphatic 

resin 


anamal 

hide$ r 

rraovss. 

bones 


thermo- 

plastic 


E^TlttlEtic 

rubber 


cyario 

acrylales 


eesorcmoi 

resin 


fijWiy a«j 

pirtyamine resin 


urea 

iorm aldehyde 


Selling 

Time 1 


30-60 mins 


3045 mins 


12-16 his 


10-45 secs 


bonds on 
coniad 


10-30 secs. 


10-14 brs 




13-14 tire. 


Curing 

Time 


24hf5 


24 hrs 


16-24 hrs 


t min. 


34 has 


24 hrs. 


24 hrs. 


1 2-24 hra 


M 24 bra. 


Strength 


high 


high 


high 


medtom 


mediLMn 


vary h#gh 


very high 


very Ngli 


tiigfri 


Clamping 

Required 


yea 


yes 


yee 


bd 




no 


yes 


yes 




Mai slur* 

Resistance 


PW 


lair 


pw 


high 


good 


fair 


flAtcllenl 

(wala^progf) 


gwf 


very good 


Heal 

Resistance 


peer 


good 


e^ceHlem 


pocw 


good 


Fair 


good 


pood 


good 


ColOf 

When Dry 


clear 


iransiucent 


ani&ef 


etoflf, vumte 
or brown 


amber 


dear 


reddi&h brown 


clear, while 
or gray 


hgnr tan 


Minimum 
Ambient 
Temperature "F 


GCT 


45' 


7cr 


apply with 
#ednc 
glLM gyn 


7i r 


«r 


r 


TO* 


70" 


Beat 

Uses 


wood 

paper, 

doth, 

leather 


wood and 
weed products 


vraod 
an d 
wootf 
products 


wood, 

melals. 

plastics. 

ceraiiwcs. 

paper, 

ektfh 


plastic 
taminates 
and wood 
veneer Ip 
wood, piy- 
wpod. and 
part ^ 
hoard 


ceramics, 

melafla, 

wood. 

ptas1?ca. 

rubber 


wood and 
wood products 

1 


metals, 

glass, 

ceramics 

marbfe, 

wood 


wood and 
wood products 


■Setting tirna raises to lhe amount ol lime an adhesrve needs to harden. afiough mj that you can remove the clamps Curing hr™ indicates Ihe 
apprownwlfl time you should wn*l iwie^e putting it* workplace io u» Cunng time aoea not indicate a* &dhesjve n» ewad toopetreni 

Mnstgtow conlintJ^te cum tor several days before reading toll s1rflcig*h 

Forbes! results, always read and follow Ihe manulaclurer s instructions pointed pn Ihe glue conlamer. 
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Here are the finest chisels available from around the world 



T o call ti chi.sel a simple loot Is an un- 
derstatement of cot nasal propor- 
t ions. Even though its design in sim- 
ple, it's essential for most types of 
do-it-yourself work. In fuel, no toolbox or 
workshop 1* complete without an assort- 
ment of chisels. 

The chisels collected here represent a 
wide range of styles and sixes to suit all 



work. Some are gen oral -purpose chisels 
while others are specialty designed for spe 
rifle jobs stleh ns cleaning out The bottom of ji 
deep mortise, trimming a dovetail joint, or 
shearing off a holthcad. Note that the chisels 
have either a wood or plastic handle, or fea- 
ture all -steel construction such as No. 5 and 
No. 15. Generally, wood-handled chisels 
should be struck only with a wood or plastic 






*w./ . 1 1 n cw 



Yourfworl 
can PAY O 

... BIG 

SAVE... convert low . 
cost rough lumber 
for use in vour 
home projects 

OR 

EARN EXTRA 
INCOME by supplying 
custom Planed Lumljer, 
trim, and molding to 
lumberyards. . . 
contractors. . . 
cabinetmakers. . . honjtgy 
hobbyists and othei&?Q 



POUR BIG ADVANTAGES • • # 



PLANE 





You can rip , plane, mold <£ sand 
All with Automatic Power Feed! 

From the Day It Arrives . . . the P\m icr trill make an rt save you 
money. Willi shortages and inflation driving lumt>er prices 
sky-1 itgli, This vrruiti)ii (KNUDF lOtfl quickly pi¥VS for ilself Ijy 
easily converting low cost rough lumber in lev high i-aliti: 
finished .Mock L In just one pass turn out your own quarter^ 
round, door and window slop, rasing P lon^iiR'anri-grcxjvu . , . 
ail popular )>allerm. Ollier ofHMVilors arc making case? lor 
grand fa l her Hoiks, luntilum. picture frailly, Iwm hi vm t bod 
slats, surveying slakes, ... all kinds of millivork. 

Built For Fro®**- Priced For Home Craftsmen... il is en- 
gineered and built lo industrial standards, but factory -direr l 
sell big kn'|u ih« prim knv, Handle tough oak and wain til as 
easily as pine, and so simple to operate even begin tiers with 
no experience can use it. 

Slarl lour Own dullness. P . with j List this one low cost powers 
leed machine in h com&r of your garage or basemen I, you're 
set up to supply lui nbery aids, cabinet makers P carpenters, re 
modelers, contractors and hobbyists in your area with rus- 
loin-plannfj lumber, I rim. molding... a!j, of ihrrir mflhvnrk 
requirements. You can supply picture molding lo arl shops, 
hardware and dt!|>artnienr Mores, or sell direct to framing 
shop*. AE siandaxrl puiih^ms are available from stock, or well 
custom grind a knife to your own special design or sample. 



SAW SAND 




BOOKLET 1 

fifT nut 

l^ili with 
foett and 


Ah 

XS 1 


full d^FQlil 
. PUJlH CC 


JUPOW TODAY! 



Just Mail Coupon . - - 

NO OBMGAIION and 
NO UUESMJHI emit! 




t-f- tt 

™ 1301 Nuiiflbii «d.. top s. «i« 

r * HP111 City. H-D **!?* 



FOfPy RFJSAW CM 
6301 EQEUTABU* KIJ , XIEPT 9! jF> 

Kansas an: mo &U 20 , 

YES , please send me the FHtE Bcokl-el thal gives 
me complete Tacts about yaw PlanenMnliF 
ftf-Siffltef-Saw and full details on how ! can qualify 
tot a 30-Day FREE Trial rijhl in my own shop I 
understand (here is No Dbkpaiicn and that No 
Salesman mil call. 

NAME. 

ADDRESS. 



C ITY . 
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Very hard high-earbori sUh -3 frimta i hi- holtoni luyer rtn<l 
cutting edge of the chisel The rest of the blade is made nf 
Softer steel that provides strength and resiliency. Lzimumt 
i j il ennsiniilion saves valuable hard steel am) makes sharp- 
ening easier since only the rutting edge is hard steel, 
Another unique teat, lire 3 - ^ Iml Hie hludi-V buck .surface is 
hollow ground. Some JapwiP-se chisels have .1 single, fun- 
width hollow ihgi is similar to a very shallow spnon. Other 
chisels, like No, [■!, have a muftiph- -groove l>nek with two, 
\ hrei 1 i nr fi a 1 r s ha Hi iw hi i(tri w-gri n 1 rid gn 10 ve ■.- . 1 1 1 1 on. 1 1 1 i » r r 1 f 
grooves depends on the width of the chisel blade. Amrding 
to Henry Lanz, author of Japanese Womt working Toots: 
Select itm r f*m r Arif/ f /wr ! Msfto St elding Pub dishing, 2 Park 
Ave. . New York, NY PHblb. £ 12 _%:i r ihi-puiq*vo-Hpf hnll^w 
gntfind chisels is probably I ^ make it easier logmid 1 In- hack 
surface perfectly lliil Since there’s less buck ^urfsice to 



mallet. Plastic -handled chisels can be hit with a imdlet or 
hammer. Strike tin all-steel chisel with a ball-f^en or small 
s It'S I |f t 1 hit mm e r I ii o It cases, lu 1 sure to w 1 s a r > -yi 1 1 iivrt i n:l inn . 

As with must hand tools, a chisel is easiest In use and nmsi 
effective when itV sharp, Wtwnd chisels air sis mil ly Fartory- 
gruund [ m r i 2 r\ |.i 3 lit? lie 1 , el. A sc-cmndsLEy bevel u- Ihen Inuieci 
on the blade to form the actual cutting edge, Some chisels 
culm* hnnerl and ready In u^. Others are ground only and 
yim must In me them before use. Keep your chisels honed 
with 3 hard Arkansas, sharpening ftl line or a Japanese wnt er- 
st one, Also, invest m a honing guide. This simple too! will 
hold the chisel at the correct angle for accurate tinning. 



Japanese chisels 

Traditional Japanese wood chi: sets have twa unique fnn- 
tu res. First, the chisel's blade is made nf laminated -tee!. 



1 Oh 



POPULAR MECHANICS * 1 : \^r V ■’ 






grii ill, yt i u sa i e 3 u 1 1 h tin a - and wear on t he sh arg *eni n l p *=t < me. 

Chisel lips 

To une i'hisi4s skillfully require.^ only a Lit L U l practice to 
ti«|uiro liif i ji'rjjji'r TeelT" Chisels can be imnl bevel up or 
bevel flown, Whenever pitfrihlu. ehiwJ with the "uphill" 
direction of the wood grain, i fthprwbg, Uk- chisel might dip 
in, The most common mistake trying to remove Lou much 
stock at once. Ovonlriving a chisel will only dull the tool and 
ruin Ihs- work. Always store your dhinefe carefully to pre- 
vent chipping t he cutting edge. inexpensive, stipnin pla^tii.- 
li|i proLt-ctore are available for m ust size ddtiek. 

Now IctV take a look at the It* chisels shown hero. 

L It hie oh ip bcvtbedgtf chisel The 1-ifL-widr English 
made tool shown is an excellent gvrimihpurpiHii 1 chisel. Jt 
tea t L3 n ?.s a v ill li : l 1 1 y Icn 3es L ru c I ible ] mlypn q ly le ne h tint [ I l- am \ 



quality hi rood tonhsteel Made. The no-roll handles are 
square With rounded cumeltt fur Eironi forcible grip. A Set nf 
fiverlust 1 !: — ■ i. - r !, t ami 1 in. — rests $-13, N) from i v nn 
sUntinoX 2*\M EsLstrhesier ltd., Kmnx, NY UUtil. 

2 r Swnn-firok moil i so oh iso I — Forced from squarv bar 

stock, this mnisuul-looking tool is extremely helpful in 
sinouihing out the hut tom of moitisr^. The curved Made is 
used liken lever lu scrape t ho nuuiis-e hiiiimn Hat. h ran lie 
used in mortises up In hi n, drop, A uteri hoop m the wood 
handle helps pn-vent it from splitting. The t^man-made 
ID-mrn t-lii.se I shown cost* fmm (irirmt WVks UU 

Avenue of the Americas, New Turk, N^l imUJl. 

3. ( Vsi n ked - neck pa ri ns eh i sel I . > » i k i z 1 g H ii ru fc w‘ hid I iky a 
naiTG w t n iwtd , this luol has a 1 1 e in . - w it le 8-im - long blade 
and an ul'fsict handle. This design allows you Eo make light , 
finishing cuts with the blade flat rm ihr stuck — even when 



POPULAff MECHANICS * V IV r M!iFR l r r«/ 



1(17 



WOODWORKING GUIDE 



CHISELS 

working in the middle of a w ide boarcL 
It'fl available in five sizes ranging 
from ! /i in. to VA in. The chisel shown 
coats $51.95 from Garrett Wade, Ifil 
Avenue of the Americas, New York, 
NY 10013. 

1. Mortise chisel — Unlike a standard 
chisel, the blade of this tool has straight r 
nonbeveled edges identifying it as a 

mortise chisel, lt p s designed to Uke 
heavy pounding and prying, features 
include a thick, hardened -at eel blade 
and an ash handle with a steel hoop at 
each end to deter splitting, A leather 
washer between the blade and handle 
acts as a shock absorber. The V«-in. 
chisel shown costs SIT. 10 from Con- 
stantine's, £060 Eastchester Rd., 
Bronx, NY 10461., 

5. Construction chisel — Here's a 
chisel that's specifically designed for 
rough carpentry, framing and con- 
st ruction work. It p s American-made 
from a single piece of hand-forged al- 
loy steel and available in seven sizes 
ranging from Vi in. to 2V* in. A sot of 
four(S29.S0) includes Vi-, vs t - i Vi-and 1- 
in. chisels. Woodcraft p 41 Atlantic 
Ave_, Box4009 t Wiibum, MA9I8BS, 

6, Bevel -edge chisel— Anyone inter- 
ested in quality cabinetmaker's tools 
should check out Freuds line of bevel- 
edge chisels- The tools feature 
chrome-vanadium steel blades and 
double- hooped boxwood handles. Box- 
wood ib considered to be the heal wood 
for tool handles because of its strength 
and shock absorb tug qualities They're 
available in sizes fmm Vi in. to VA in. 
unci sold in 4-piece ($25)., G-piece ($45) 
and HI -piece ( $65 J sets. Freud, 21H Feld 
Ave., High Point, NC 27264. 

7+ Mortise hook chisel— This iradT 
l tonal J&iujnese chisel has a harpoon- 
like tip. Use it to make light finishing 
cuts on delicate pieces anti hard-to- 
reach areas-— especially narrow mor- 
tises. It can be used on the push and pull 
stroke. The tip is % n in, wide. It r a $15.95 
from Garrett Wade, 161 Avenue of the 
Americas, New York, NY 10013. 

8. (lill-edge chisel — Frum the English 

toolmaker Robert Sorby T comes this 
craftsman-quality chisel. Features in- 
clude a rosewood handle, brass bolster 
and a diamond-honed steel blade,. A set 
of five chisels- -V*, >A, V* and 1 in. 

— with plastic tip protectors costs 
$77.45 frmn Garrett Wade, Mil Avenue 
of the Americas, New York* NY HKD& 

9. Japanese dovetail dusel — Like 
most traditional Japanese chisels, this 
nne is made of Laminated steel with a 
hollow-ground back. However; the 
blade's triangular cro&a-eectkm is de- 
signed for shaping sliding dovetail 
joints- It's also helpful for cleaning out 



long, narrow grooves and tight, inside 
corners. The 24 -mm chisel shown costs 
fS&jW from Garrett Wade, I til Avenue 
of the Americas, New York, NY 100 13. 
111. Corner chisel — Cut dean T sharp, 
inside corners with lhi=; German-made 
tool The hand- forged alloy steel blade 
forms ft 90* angle and measures l A * ^ 
in. The blade is fitted into an ocLagtmid 
hornbeam handle, flouting $32. 50. this 
chisel is reserved for the serious wood- 
worker and enthusiastic tool collector. 
Contact Woodcraft, 41 Atlantic Ave. f 
Bov Aim. Woburn, MA 01888. 

1L Bahco bevel -edge chisel — Tbi& 
Swedish-made chisel is ergonomically 
designed for superior balance and cut- 



ting control The oval-shaped polypro- 
pylene handle is grooved for a comfort- 
able, nunslip grip. The hardened-steel 
blade comes with a plastic tip protector. 
Thu 20- mm chisel shown costa $15.40. A 
act of four — 15. 12, 2fJ and 25 mm — coats 
$57,60. Contact Woodcraft, !) Atlantic 
Ave., Box 400(1 Woburn, MA 01888. 

1 2 . Skew - gm und chisel Designs l for 
making light finishing ctiLs this unique 
chisel is ground to a 60 ' angle. Use it to 
dean up sliding dovetails and other 
hard-to-reach joints. The thick steel 
blade is fitted with a Lough cellulose ace- 
tate handle. The tiHd is sold in psiirs with 
a right -hand and left-hand a hew. A Lin. 
pair of skew-ground chisels costa $22,66 
from Garrett Wade, ltd Avenue of the 
Americas, New York, NY 10013. 

13. iSot'kcl firmer chi pel — Firmer chi- 
sels are designed fur heavy-duty work 
such an timber framing. The tod shown 
($41) has a 2-in. -wide x 8-in. -long blade 
that tapers from 4i in, thick at the 
shouller to % n in. thick at the bevel A 
hooped ash handle fits into the blades 
socket. A 4-piece set — ¥%. 1, I '4 and 2 



In. — is $122,50. Woodcraft, 41 Atlantic 
Ave., Box 4000, Woburn, MA 01888. 

It. Japanese bevel -edge chiael— 
This is easily one uf the finest chiftflte 
I’ve ever Used. Features include a lami- 
nated steel blade and hooped boxwood 
handle. Its 7* in. -long blade provides su- 
perior control. Note that both the hov- 
eled and back surfaces of a 30-mm chisel 
are shown to reveal the multiple- 
groove, hollow-ground back. It 1 * avail- 
able in eight sizes ranging from 3 mm to 
36 mm. The 34) mm costs $54.95 from 
Garrett Wade, 151 Avenue ofthe Amer- 
icas, New York, NY 10013. 

15, Cold chisel — This all-steel chisel 
is used to cut through metals that are 
Softer than its hardened cut Ling edge. 
Mafic uf double heat-treated chrome- 
vanadium steel, this 7 /« x 7 Vein. -lung, 
tough tool will shear through bolts, 
nails, screws and shretmeUtl Strike 
cold chisels with a ball-peon hammer 
and always wear eye goggles. The 
chisel shown costs about $6.50 at most 
Sears sLores. A 3-piece cold chisel 
set — Vi, 'Ym and Vi in. — costs about 
S8.50. Contact Sears, Sears Tower, 
Dept. 703— PM h Chicago, II, G0084. 

16, Stanley wood chisel set — Here's 
a good, basic mi of chisels for general 
woodworking anil light car|>entry 
work. The set includes six Stanley 
Professional wood chisels — l A t \A W 
1,1% and 1 Vain- — in a convenient plas- 
tic storage tray and sLand. Each chisel 
features an impact-resistant plastic 
handle with a steel cap and high-quali- 
ty fttwl blade, The 6-piece set eosLs 
about $66 at stores. Stanley Took, IKH) 
Myrtle St., New Britain, CT 06060, 

17. Dogleg ch taels— Basically wmtfl- 
carvers 1 tools, these small-scale chisels 
Lire ideal for fine cabinet work such as 
mortising locks and hinges. The ^m.- 
wide x IVi-jn.dcjng blades are offset to 
permit proper ton] clearance. The set 
includes a straight-blade; right-hand 
skew and left-hand skew chisels. I Fa 
S18.95 from Woodcraft, 41 Atlantic 
Ave., Box 400ft Woburn. MA 01888. 
I8> Flooring chisel — Also culled an 
elect rician'R chisel, this all-steel tool has 
a double-beveled 2K--in P - wide blade, It p s 
used primarily to rip up old wood strip 
flooring. Electricians use 1 this style chis- 
el to notch house framing when install- 
ing cable and electrical boxes. It costs 
about $14. Stanley Tools, tiUO Myrtle 
St., New Britain, CT 06050. 

19. Brick set— Use this all-steel chisel 
tn score, cut and trim bricks and con- 
crete blocks. This tyj>c of chisel should 
be struck only with a small sledge or 
baJLpeen hammer— not a bricklayer's 
or nail hammer. It features a JBtin,- 
wide blade and costs about $14 at hard- 
ware stores- Contact Stanley Tools, GOG 
Myrtle St., New Britain, CT 06D5G*fll 
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EDGE COMPANY KNIVES 

RUGGED, INDEPENDENT, TOUGH 






aU- 






co 



SHE 0 ' 



FlN' 






MOtfft MOT WJ.95 

WE OAS&C AUTVUATtC STILETTO. 

HdrMrtrJfla Jft/Mfr g/aju ftrtetf. 

5,tte Dptrri.ng 5 i‘« Wan*'* n fln fl .r. 
hre- flbu. Grp# n„ fltac* '.V*4p. BUC* 



MODEL ‘850 $23 95 

LtQhrwtoF'l aur 

-ii a ff^-J}ij!> AB5 fteiify M 

^im ^rri 4 j*a fl!+ ' 



HO0EI -i*7 H9.95 

G*(*Tiiriff B^jsa 4 
h anJtaraf £i0a Opvffng &W»d SS 
Brass lirtmtf. £' 



WO0ELM&9 OJJfMS 
Cams S21-9S 

/nwtfK|puitfr 
lirtOfTiHltB in rm Hflfftf Oiiv* S r *P pr 
?jna cdh- 3 , gun EiLio t^E 

jfiflf i‘ 



MODEL **34 $ 29.95 

•L v VU \ ■ FyJU JMtfftwrffft 

j pun Eftejjnr J jngw- 

■iQUf Hj , l ijWxm ! . & r isj, & rsfl 
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MODEL * 500 700 $29,95 

Dmalgn. ^5nM^-C&Tirjiie™ hw*r 
id ^ir^Li i'Mi? 5 eb , m or Mirrt Pftv# 
Oral? Mot/ fla/ig p.-J F/ionr OjMnir^ a ' 



MODEL *655 *49.36 

• Vt .'■. - .{JriHtwf. 

ftfcndli HnirbCCtD rntf r 'Q" 
MWS+li Wpipi^reor L^uVCbnlPriA 
tfl Hjntata Sftw. TpdWo, Hftwii $**M, 
NmJwp Wartles, Sr/JIter r'Wu^ 
Jdftuffl *40- BtiiM ^nsftidM SlMilfl A 

8m 



'600 



r 62J 



■FQ K jWtft 

0; 



P- ■ a v/, uiwi-n h 

GAIL TOLL FREE , . 

l-8biii-l45-1021 » 

or send to: 



m Edge Ca, P-O Boi B2S. B rallletwo . VT 053C1 

800-445-1021 



■'wjjii arwp Pi* 'iinofvig Mwnj 

UkHji I Jlv W-hJih * Oty 

Mwfcfi -JlY MrjtIH * QlV 

Merisi# Mb#< Qt P 

Ailifl ■» Eteri 36li«Jn4S *d Honing k\*m IP CMyy 5*H( 

r „' -Oipflh w Mvhv t ' ■/* i 

Viu/HatiprCwf * Eif P**P 



I i Jim p-*i ?i rtiin r# «g» 

5 p?rt* 1 irt „ 

Mol HHJhii &wm prrvhiJiJwc imm I 



| 



TREE! Edge Company 1988 5th Anniversary Catalog — more than 
(00 models in full color — normally $2.00 — NOW FREE — when 
sou mention this ad. CALL TOLL FREE I-800-445-1Q2I. 
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Fine 

Dining 

This rich mahogany dining table 
seats six and makes any meal a pleasure. 

BY ROSARIO CAPOTQSTQ. Contributing Editor 



F pw activities better illustrate 
our need to socialise than our 
dining rituals, Not only are 
these the tsrrea when families 
pet together in discuss the tluy's events, 
hut they are also the way we choose to 
accept friends and relatives into our 
homes. Thai milker the dining smim nf 
eentrd impoitatiee to buLhilomesLii- and 
social life, A nil perhaps because rtf this, 
it p 3 | he one room where most homeown- 
ers make a definite effort to assemble 
cuurd mated pieces of furniture. And, 
whether it's Early American, French 
Provincial or cantemiiarai^, Hie over- 
whelming material of choice is wood* 

In the following pagea, we offer you a 
fine example of coordinated design in 
our rich mahogany dining set- Begin- 
ning with the dining table we'll not only 
show you how to build tiie pieces, but 
also how to accomplish the whole job 
with ordinary portable power loots. 
You don't need any expensive station- 
ary shop equipment. The detail Liig r that 
may look enm plicated al iirsl glance, 
Was all designed to be executed with the 
aii I of several specialized jigs that well 
show you how tu build. By utilizing simi- 
lar design details throughout the *et, 
the same jigs can be used for each pa to 
with Ejnly minor modifi cations. Just re- 
member that the base dimensions r^f 
rouLerz and circular saw.s vary frcsm one 
make If] the next. an you'll have to deter- 
mine the exEiet placement raf the fences 
and stops on each jig to suit your too], 
If you intend to make the complete set 
□f three pieces, it 's more efficient to or- 
ganize all similar operations so they can 
he done collectively. You'll need a sabiv 
saw. router, finishing sandcr, drill and a 
circular saw with a cutting depth of at 
least 2 ] -j in. For accurate boring, have a 
drill guide and doweling jig cm hand. 





Starting the table 

The 2^ |(r in,-s(|, stock fur the table legs 
is made by gluing up three layers of 
commonly available *% r in. lumber. If 
possible, use boards wide enough to get 
more* than one leg from oaE h h lam [nation - 
Recausy you'll be hand planing the sur- 
faces smooth, try to keep the grain ori- 
ental ion uf each hoard the same before 
gluing. If you find it hard to judge the 
gram direction by looking jat the board . 
make a trial pass with your plane. Keep 
in mind that mahogany ran vary in color 
when selecting boards for each leg. 
Mark all pieces as to grain directum and 
stacking order feu you won't mix them up 
during assembly. 

Ordinary white or yellow 1 cariienter'rt 
glue is fine for making the leg lamina- 
tions. Use a roller nr squeegee to apply 
it JaM and evenly. To keep the boards 
aligned during assembly , insert a fwiir uf 
heatlless mils in the top and bottom 
boards of cue h lamination in an area that 
will become waste. Sjieciu] double- 
(jointed bmrb an h available for this pur- 
pose ur you can snip off the ends of small 
brads and insert them with pliers. 
Clamp arid Jet dry. 




Classic detailing Is the main course In our 
exquisite mahogany dining room table. 
Del kfllely spiced wf Eh ftuf ei. caves and 
bead molding. It stands out n an example 
of refineme nt and good taste, Uyou think 
that you need expensive machinery Ed 
build the table, think again. We'tf show 
yoo ht?w to do ft using a selection of por- 
table power imh common to mosE home 
workshops, and specially designed jigs to 
speed yoo through repetitive tasks. 



Table design: Mriia. AwjCmK- EdiEDr 

Slack -flnd wnJTe pbow: RnMnDC.pf • ■■=!r, 

TechnkiJ art; rn- Thmimivi 
Color pftoto: /[? feg 
PfiCLQ JiTyJlil: G,i|K Hnu fc 
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Aft pr I lie ylur hik* M'l meniltfhl, 
dump the laminated stark eu tin- work- 
table with a straiuhlpdye truide- posi- 
tkiriecl an tup fur i^idlnp L Im- rirsmtsir 
saw Keep i i --erup plywijoti panel line U t- 
i ii' iii ii -su y i ni ivunT ruL intnyour beach. 

! : se a sli cLl - ) i h I ill Ip U nr l h is cli 1 j nr ftr-m 
lily ‘imp l hiitV designed fur ripping* 

A ill 1 sill that ;ip[MML.L"s thmijrhnui (he 
dining sel is thr huiiznntfll cavp i<ji 1 Si. ■ 
legs, Tn rut t his yuiill mwl h -Jn.-racL 
s-arebrix hit mnunied intlienmier, Build 
n jiy i.\n- / A'H u? yuidr t he nmier 
wqutirel.v amjss the leg facts at the sip- 



prupriute dinner fmm till- end Then 
CUI the 1 lir m.Hipi-Ji enYe anpuoh lure af 
every h^- 

Next, tninslrLld the ley Likfjt 1 ri n tr iiy 
und -secure it rip ferae ta (lie bsisw of the 
eirculsir saw with twn bulls :j.s shown lil 
thr drawing. The saw base rides an a 
E'siit Lluil's Lhe -simr height as the Jey 
thickness. You can plane a piece of I in. 
stuck to J : , h in. and mrilit to a Sis HIM; ■ 
■i 1 j in. ' in get thr irurriH-t height. Note 
the nail ih the Hid &tup block of the tsi- 
permgjiu. A cornel landing iuAv rear 
tered in the bottom uf em:h leg idluWs 



yiiu hi jiiviii the li-u sn mV prMtiaiicd 
cnnwtJy far cutting cue h futv, When 
I hr leu EitpH's :uv rum pie led, use a 
edisirp stmniLhlng plum- tu all 

rough-sawn surface^ 

Thu Velltfal liming lliat appear- nn 
the iwa ftulw s i rd smrfjiLt-H uf each Is 
alsneut with Hu- rmvltux bit, (‘uruatrsiLl 
the Hut. 1 mutiny jsy ami use u spacer 
that run be shifted from une wle ta the 
at I ut fnr uniform flute .^junrijj. Set the 
fences aut he flutes sire ‘ [4: in. in in mil he 
ley mrrier, A pluiiye muter is ideal far 
this slopped fluting. Ifyoursislhi? rtgiH 
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FINE DINING 

lar fixed type, build your jig with higher 
sides and carefully lean the router into 
the wood at the start of each cut. Com- 
plete the legs by cutting a stopped 
cham fer on the Inside corner of each leg 
with a router and chamfering bit. This 
simplifies boring the lagscrew hole for 
the comer block. 

Making the apron 

Rip each apron piece to width, dress the 
sawn edges and cut to exact length. The 
joints that connect the rails to the legs 
are doweled, A completely adjustable 
doweling jig is better than the self-cen- 
taring type because many of the joints 
require off-center holes. Use dowel cen- 
ters to transfer the hole locations to the 
legs. The tabletop is fastened to the 
skirt by 3dn. No. 10 (h screws. Counter- 
bore tt-in.-dia. holes in the bottom edge 
of each rail for recessing the heads. 
Then bore ^ r in. r -dm_ pilot holes 
through the rails for the screws. The 
rails on all the pieces in the dining set 
are highlighted with a ‘4-in. bead set 
into a rabbet. Cut the rabbets with a 
straight hit mounted in the router and 




1 Seim leg nock tm color and grain or len- 
cailon and Insert Headless brads to keep 
boards aligned during assemtMy. 




4 Horizontal coving jig guides the router 
squarely across each face of the teg, Use a V^ 
In.-dla, corebox bit. 



n? 



edge guide. Don't be tempted to use a 
pi luted bit i n lieu of the edge gu id e as the 
pilot will fall into the rmintorbores and 
ruin the cut. 

You can make the head molding with 
your router and two special cutters. A 
te-in.-rad, half-round, rut ter produces 
the profile and a slotting cutter with a 
pilot rips the trim to thickness. To make 
this molding, first install the half-round 
bit in the router so its cutting arc is flush 
with the muter base. Then, working 
with the router base first against one 
face, and then the opposite face, cut 
twin half- rounds un one edge of the 
in. -thick slock Them install the slotting 
cutter in the router. Adjust it so its tan- 
gent to the bottom of the half-rounds 
already cut and rip slots along the bot- 
tom of each bead. Finally, use your cir- 
cular saw guided by a straightedge to 
rip the two lengths of heading away 
from the stock. Use a wide board for 
making this trim. After each pair of 
beads are cut off. plane the rough sawn 
edge true and make another set 



Constructing the top 

Roth the table and the sideboard feature 
tups assembled from a mahogany ve- 




2 U«a roller to spread the glue fast and 
evenly. Make sure me brads are placed In 
waste area of stock. Clamp until dry. 




5 Construct a tapering jig to cut uniform 
tapers on all Teg sides. Then, dress all rough- 
sawn surfaces wUh a hand plane. 



neer plywood panel and surrounded by a 
Solid wood frame. Again* if you Ye mik- 
ing both pieces . it p s more efficient to 
construct both tops at the same time. 
Begin by cutting the plywood for the 
tabletop panel square and to exact size. 
Use your circular saw with a sharp, fire 
cutting blade guided by a straightedge. 



MATERIALS LtST— HIDING TABLE 
Key No. Si fce aJtd description i Unc i 

1 2 : / a x '&\+ x mahogany llegi 



A 

a 

c 

[i 

E 

F 

C 

K 

t 

J1 

J2 1 

K T 

L 

M 

N 

0 

P 



2 %i3 x MW imhoptriv {]\m% ipmuJ 
% x 3 sc mahogany i.FhtirL apron} 
' V| fi x 3 i LWWT mahogany itmsfl rsilJ 

l! V ls x 2 x T ouhoffuiy (cteall 
' 'V x 3 x TVj' ifiauKiRaiiy tliraoe} 
ia /|* X 3 X 'iT inah^^any I.l-tkI fhune} 
x a x Tr nuhopany Lawk 1 frame 1 1 
Vi x x mahogany I Urn [kick'Ij 
v i s ]\k % mahogany ibeaiiiji^J 
¥i x '■ Ll - 1 x 2HW mahogany Ibradingl 



B 

■j 

T 

IH 

16 

4 

36 



■ i a a iXin 

^x V nhnmd ispbiw) 
%Xl^sBTl ■ 



„ mataq&ny tafcue btotki 

'■n a LA in % :wr malwpaji^ c^biml 
V,* s. W lapi*LT¥w jukI wa*bi-r 
No. 10 fh 

W No. 10 fh Mnrw 
4d csunmoh nidi 
_ >!i*-dili, % 1W frwei 
Mwc: GIih b . 120- nml jiuidMUKr, W 

wirr irnulM. BenUntin Mwrr FM Mahogany 
HeC&ta i : 



Slain, nml 
VmM. 



key's* S^rjii Pul 



Man iipiny 
yon? uiane 



Mwm Rrt ! 

jskey 

.tetr 

V 

IVodiKls, lnt r :H Remricfc St., N«w Vo-rk , 



W Mf-rmnd hit im&k No. 41, fO}i*d Hf 
% l^'-dla. titling hit £$2Ta) availahk* from Zac 



NY ltH13. Add S3 fnr dupping. 
*■ 1H Imisar ft_ required 




3 To rip legs. c!*mp the iflm In^ted leg stock 
id ihe worktable with straightedge guide 
on top and scrap the plywood underneath. 




4 Twin flutes cut with a router and Vi-ln.- 
rad. corebox bit are positioned accurately 
with this guiding jig and spacer. 
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